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Package Dyeing 


By HENRY K. TORPEY 


EXTILE publications, particularly those dealing 

with the dyeing of fibers and fabrics, are well sup- 

plied with articles and papers explaining the latest 
dyes, soaps, oils and assistants, so that no dyer need lack 
information which will keep him abreast of the times. 

No doubt this is important, and the modern dyer owes 
much to the men who have given him these chemical aids. 
From the mass of available information he can select 
those assistants which seem to him most suitable for his 
line of work and by a few trials prove whether or not 
they are worthy of adoption. 

Keeping pace with the research chemist, yet more in 
the background, are the men who design and improve 
dyeing machinery. While old time dyers often produced 
very satisfactory shades with simple vats and kettles, 
the fabrics of today depend on more carefully designed 
machines. Every dyer knows that, just as no assistant 
will suit every process, neither will any one dye machine 
do for all kinds of fibers, yarns, or fabrics. 

In the dyeing of yarns, package machines have proven 
their worth, and from time to time improvements are 
made which widen their scope. There are two general 
types of package machines, one of which dyes packages 
which have been wound on springs, and the other which 
uses as a center a perforated tube of paper or stainless 
metal. 

The writer prefers the latter type, though admitting it 
to a matter of opinion, and will confine his remarks to 
progress made with these, especially pointing out the 
advantages and disadvantages of the various types of 
tubes and spindles used. Other dyers using this type of 
machine may find points of interest, and may even be able 
to avoid some of the troubles once so common, and which 
have been overcome. 

Paper tubes are used wherever the yarn is to be sold 
in package, as they are inexpensive and save the cost of 


i 


rewinding. Even in mills using their own yarn the first 
cost of stainless metal tubes makes paper worth consider- 
ing. From the selfish point of view, any dyer would 
prefer metal, as they will stand more abuse, more redye- 
ing, and are less liable to allow the 


yarn to slip out of 
place. 


On the other hand, they must be cleaned regu- 
larly, a thankless job which falls to the dyehouse. 

The spindles on the earlier types of machines were made 
of perforated sheet metal rolled into a cylinder, attached 
to a screw base on one end, and having a threaded end 


inserted in the other to hold the cap. The cap was cylin- 
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drical, and the edge fitted over the end of the package 
tube. These caps, when used on dark colors, held enough 
dye solution to make cleaning necessary between each 
change. 

A cone type of cap was designed which eliminated 
this trouble and which gave satisfaction with metal tubes. 





0700707070707 0"0"0"6 0 


IY 
\)j 


{|— 


With paper tubes, however, due to the heat of the liquor 
expanding the ends, the cone would become loose and 
cause a loss of pressure. This was a serious condition 
and cried for improvement. 

About this time a new type of spindle was developed. 
Instead of a hollow tube, a three leaf, helical ribbon of 
stainless metal, threaded on the end, made up the body of 
the spindle. The cap was hexagonal and easily screwed 
on and off. Having no perforations, yet giving much 
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freer flow to the liquor this looked good. However, the 
threaded ends were sharp, and many minor finger cuts 


made working on these unpleasant. 


But the greatest disadvantage of this type of package 
dyeing had yet to be overcome. A 300 pound carrier 
has 232 spindles and screwing on and off each of these 
takes time. The latest change cuts this time by 75%. 

Instead of threading the ends of the ribbon, one of the 
vanes is split down the center for an inch of its length, 
and a small hump raised upon it. The unthreaded cap 


snaps over this and is held by friction. A good tug 


pulls this off, but pressure in the machine will not. 
writer favors this type as the best available. 


to it are few and unimportant. 


The 
Objections 
If the spindles are 
neglected, the slot may partly close, weakening the grip. 
A slight push with a screwdriver fixes this. The cheapest 
paper tubes may collapse on the ribbon, but the better 
quality ones will not, and the cheaper tubes are unsuitable 
for vat colors on any spindles. 


The carriers of the spindles can be furnished in any 
metal, but the writer sees no need for any metal other 
than cast iron. For special work stainless tanks may be 
an advantage, but not a necessity. 


Formerly the drying of the packages was done on trays 
or shelves in a hot air dryer. This meant an extra han- 
dling, and took from 8 to 20 hours, depending on the 
size and twist of the yarn, as well as the amount on each 
package. A new type of dryer, a series of tables upon 
which the carriers rest while hot air is blown through 
the yarn, dries the batches in 2 to 5 hours, leaves the 
yarn in better shape for further use, and saves steam and 
labor. This, perhaps, is the most important of recent 
developments in package dyeing. 


Package dyeing is far from perfected. Certain types of 
knitting yarns give finer fabrics when dyed in skein or 
when made from previously dyed raw stock. But for 


speed, economy, fastness, and accurate matches, package 
machinery has no equal. 
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@ CALCO’S SOUTHERN HEADQUARTERS 

The Calco Chemical Company, Inc., with main offices 
at Bound Brook, N. J., has just moved into its new 
southern headquarters at 1112 South Boulevard, Charlotte, 
North Carolina. The Calco Charlotte office was formerly 
located at 822 West Morehead Street. They occupy this 
this entire new building on South Boulevard which has 
ample office space, new fully equipped laboratories and 
large warehouse facilities. Calco has installed modern 
and efficient laboratories in this territory with competent 
and experienced technicians and demonstrators at the dis- 
posal of their customers. 

John L. Crist, southern sales manager, is a graduate 
in chemical engineering of Washington and Lee Univer- 
sity. He is widely experienced in chemical manufactur- 
ing and sales organization, having with his associate, Dr. 
Glen M. Smyth, established and managed the Beaver 
Chemical Corporation of Damascus, Virginia, from 1918 
to 1930. 


cipally sulfur dyestuffs and alizarines) became well 


During this period the Beaver products (prin- 


known and, it is claimed, were recognized in the textile 
industry as being standards of uniformity and _ value. 
These same products now being manufactured under 
Calco ownership and management at Damascus, Va., are 
said to continue to find favor and increasing market in 
It is stated that Calco is 
the only dyestuff company now actively engaged in the 


the southern textile territory. 


manufacture of dyestuffs in the South. 

Following the merger of the Beaver Chemical Com- 
pany’s interests with those of the Calco Chemical Com- 
pany, Mr. Crist five years ago became sales manager for 
the southern territory of the Calco Company. Among 
the specially trained Charlotte organization of salesmen, 
technicians, etc., the company numbers among its valuable 
assets Joseph E. Moore, salesman; John E. Paulig, chief 
In addi- 
tion to the Charlotte establishment, the southern division 


technician, and James B. Grant, chief chemist. 


of the company maintains sales representatives in Green- 
ville, S. C., and Chattanooga, Tennessee. 


@ LOWELL TEXTILE PLAYERS 


The Lowell Textile Players of the Lowell Textile In- 
stitute will present their Annual Show on Friday eve- 
ning, April 26th, at the Rex Centre, which is across the 
street from the Memorial Auditorium in Lowell, Mass. 
The title of the play chosen for this year is “The Devil’s 
Host”, a mystery comedy. Dancing will follow the pres- 
entation of the above feature. 
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The Quantitative 
Estimation of 


NUMBER of different methods for the quan- 
titative estimation of fatty alcohol sulfates are 
reviewed by Kling and Piischel (1). They are 

all considered unsatisfactory for control purposes be- 

cause they either require too much time for a deter- 
mination or the results obtained are inconsistent. 

In the benzidine method of Kling and Piischel (1) 
inorganic sulfate and fatty alcohol sulfates are pre- 
cipitated as their water insoluble benzidine salts. Ben- 
zidine fatty alcohol sulfates are soluble in hot alco- 
hol but benzidine sulfate is not. The former, there- 
fore, are dissolved in hot alcohol and titrated with 
standard hundredth normal potassium hydroxide using 
bromocresol purple as indicator. It is stated that the 
analytical procedure is simple, and the time required 
by an experienced analyst is about 25 minutes, The 
accuracy of the method is 2% for concentrated solu- 
tions, and 5% for solutions ranging from 0.01 to 0.02 
gram per liter. Soaps, sulfated oils and sulfonates in- 
terfere with the determination. 

The method described in this paper is based on the 
discovery of Drs. H. A. Lubs and A, L. Fox of Jack- 
son Laboratory that 1l-amino-5-ethoxybenzothiazole 
reacts with fatty alcohol sulfates to form water in- 
soluble salts. Gardinol and Brilliant Avirol products 
are estimated quantitatively by comparing, against 
standards, the turbidity produced by reacting them in 
solution with l-amino-5-ethoxybenzothiazole hydro- 
chloride, 

Ten parts per million of Gardinol WA or Gardinol 
CA can be estimated in clear solutions. In cloudy so- 
lutions that can be clarified by filtration one hundred 
parts per million can be detected. This was deter- 
mined by working with a finishing bath formula con- 
sisting of: water 1,000 parts, corn starch 25, tale 25, 
Paris whiting 10, white soap 10, and dextrin 5. 

Soaps and the following ions do not interfere with 
the determination: ammonium, sodium, potassium, 
calcium, barium, magnesium, zinc, aluminum and iron; 
carbonate, silicate, borate, phosphate, sulfate, sulfite, 
chloride, nitrate and acetate. 


FE. I. du Pont de Nemours & Co., Inc. 
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Other sulfated and sulfonated textile assistants, such 
as Turkey-red oil, Alkanol B and Neomerpin SA, also 
form water insoluble precipitates with the reagent. 
They can be quantitatively estimated, therefore, by 
this method but they cannot be distinguished from 
Gardinol and Brilliant Avirol products. 


Gardinol and Brilliant Avirol products, however, 
can be specifically determined as follows: a 10 gram 
sample of the dry product, or an equivalent quantity 
of a less concentrated product, is dissolved in 200 cc. 
of water, 100 cc. of concentrated hydrochloric acid 
added, and the solution refluxed for 3 hours in a Kjel- 
dahl flask. The alcohols resulting from the hydrolysis 
of fatty alcohol sulfates are extracted with ether and 
quantitatively determined gravimetrically. The hy- 
droxyl number of the alcohols is then obtained by 
methods found in any comprehensive text book on 
quantitative organic analysis. Hydroxy fatty acids 
interfere with the determination, but they can easily 
be distinguished from alcohols. 


REAGENT 


The reagent is a saturated aqueous solution of 
purified 1-amino-5-ethoxybenzothiazole hydrochloride. 
The compound is purified as follows: the crude hy- 
drochloride is dissolved in hot water, a clarifying char 
added and the solution filtered. The free base is pre- 
cipitated with ammonium hydroxide, filtered and 
washed with water. The press cake is dissolved in 
dilute hydrochloric acid, and the solid hydrochloride is 
obtained by adding concentrated hydrochloric acid 
and chilling in ice water. The purified compound is 
then filtered off and dried in a vacuum oven at 60° C. 


TURBIDITY STANDARDS 


Apparent turbidity depends upon the size of the sus- 
pended particles, which in turn is influenced by the 
physical conditions under which the particles are 
formed and by the chemical composition of the solu- 
tion. It is necessary, therefore, that the standards be 
prepared by adding known quantities of the fatty al- 
cohol sulfates to be estimated to portions of the par- 
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ticular solution formula in use, and carrying these 
portions through the entire analytical procedure. 

It was found that small differences in turbidity can 
be judged most readily in solutions containing between 
0.1 and 0.01% fatty alcohol sulfates. 
sis of a solution whose composition is not even ap- 
proximately known, it is suggested that standards be 
prepared at 0.01, 0.02, 0.04, 0.06, 0.08 and 0.1% con- 


centrations. 


For the analy- 


The unknown solution, if too concen- 
trated, must be adjusted by means of measured dilu- 
tion to fall between these limits. 


The apparent turbidity changes considerably with 
age due to the gradual coalescence of the suspended 
particles. Hence standards must be prepared at fre- 


quent intervals. 

It is possible to prepare permanent standards with 
some insoluble white powder, whose suspension in 
water approximates in appearance the turbidity ob- 
tained in the test. No specific directions can be given 
in this connection as the turbidity varies with the so- 
lution formula. 

It is also possible to dispense with the standards 
and determine the relative turbidity by measuring the 
different depths of solutions required to extinguish a 
black spot or a lamp filament. 


ANALYTICAL PROCEDURE 


Filter 100 cc. of the solution to be tested into a clean 
glass container similar in size, shape and color to those 
in which the standards are kept. Make the clear fil- 
trate just acid to Congo Red test paper with concen- 
trated hydrochloric acid, place it in a shallow pan of 
running cold water, and filter again if it becomes 
cloudy. When the temperature of the filtrate has be- 
come constant add 3 cc. of the reagent, shake and re- 
turn it to the pan. After 5 minutes compare the tur- 
bidity developed with the standards which have also 
been cooled in the running water. 


EXAMPLE 


Three Gardinol WA of unknown 
strengths, numbered 1, 2 and 3 respectively, were sub- 
mitted for analysis. 

Gardino! WA solutions were prepared at 0.01, 0.02, 
0.04, 0.06, 0.08 and 0.1%. Standards were obtained by 
developing turbidity in these solutions according to 
the procedure described below. They were placed in 
4 ounce bottles of 1.5 inch internal diameter, and kept 


in running water at about 50° F. 


solutions 
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Preliminary tests showed that No. 3 unknown was 
too concentrated for the standards. It was, therefore, 
diluted 1 to 10. Each of the unknown solutions was 
then carried through the following procedure: 


One hundred cc. of solution were measured with a 
100 cc. graduated cylinder and filtered, with suction 
through a 3.5 inch Biichner funnel carrying a No. 5 
filter paper, into a 500 cc. suction flask attached to a 
water aspirator. The clear filtrate was transferred to 
a 250 cc. beaker and made just acid to Congo Red 
test paper by adding concentrated hydrochloric acid 
with a medicine dropper. The beaker containing the 
acidified filtrate was placed in a shallow pan of run- 
ning cold water. Since the filtrate remained clear af- 
ter cooling, it was transferred to a 4 ounce bottle of 
1.5 inch internal diameter without refiltering. The bottle 
was placed in the running water and, when the tempera- 
ture of the filtrate had become constant at about 53° F., 
3 cc. of the reagent were added with a 10 cc. graduated 
pipette. The bottle was stoppered.with a cork, shaken 
vigorously and returned to the pan. After 5 minutes the 
turbidity developed was compared with the standards. 


The following results were obtained: 


No. Actual Estimated 
1 0.01 % 0.01% 
2 0.023% 0.02% 
3 03 % 0.2 % 


REMARKS 


The procedure described above is not claimed to be 
the best nor the only adaptation of the basic prin- 
ciple. Modifications and improvements will 
themselves to persons using the method. 


suggest 


If accurate results are required the benzidine or the 
hydrolytic method is recommended. The method out- 
lined in this paper should prove useful in maintaining 
a bath within two limiting concentrations of fatty 
alcohol sulfates. In this case an operator, after some 
experience, should be able to estimate the strength of 
the bath without using any standards. 
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New Analytical Methods for Weighted Silk 

Dr. W. Weltzien and Dr. A. Schotte — Monats. f. 
Seide u. Kunst-Seide 38, 199 (1933).—A valuable paper, 
which we are glad to see is to be continued. 

The authors first of all point out the reasons for the 
difficulty, tediousness, and unsatisfactory nature of the 
analytical methods at present used for analysis of the 
weighting material in natural silk. The principal dif- 
ficulty lies in the exact determination of phosphoric acid. 
The usual process of analysis consists in ashing the 
weighed sample of silk, and getting into soluble form 
what can be solubilized, by treatment with sodium 
peroxide or sodium hydroxide. The mineral constituents 
of the sample will have become insoluble by ignition, and 
require this treatment to get them into analyzable form. 
The method here described does not ash the sample, 
but destroys the organic matter by the familiar method 
of fuming down (in this case very lightly) with a mix- 
ture of concentrated sulfuric acid and nitric acid. By 
this method, the tin and the phosphoric acid go into solu- 
tion, while the silicic acid remains as an insoluble sedi- 
ment. If the fuming down is carried on quietly (no 
stirring), and this is the case as here described, this 
silicic acid residue usually preserves the structure of the 
weave quite completely (interesting, not significant). 

To determine the tin, the older method precipitated it 
with hydrogen sulfide, a tedious and nasty method. The 
authors employ the method of Biltz—dropping in a mix- 
ture of concentrated hydrochloric and hydrobromic acids 
into the strong acid mixture kept at 140°-180° C., thereby 
distilling over the tin as stannic chloride. The residue 
in the distilling flask will thus contain now only the 
phosphoric and silicic acids, and as the latter is entirely 
insoluble, a simple filtration and washing will remove 
the silica, the phosphoric acid passing entirely into the 
filtrate. As the amount of the phosphoric acid is likely 
to be quite small, the usual determination of it with am- 
monium molybdate or magnesia mixture is very unsatis- 
factory. The authors therefore employ precipitation by 
the so-called oxin-(8-hydroxyquinoline)-molybdate meth- 
od (see Z. analyt. Chem. 85, 335 (1931)). The authors 
prove (Table I) that the presence of electrolytes (NaCl 
or CaCl,) do not interfere with accurate precipitation by 
this reagent. The method described has the advantage 
also that the precipitating agent produces a relatively 
heavy precipitate, molecularly speaking, so that relatively 
small amounts of phosphoric acid yield a precipitate of 
a bulk and weight comfortable to work with. Then, too, 
the conditions for ideal precipitation with this new reagent 
are rather elastic within reasonable limits, and do not 
have to be so rigorously adhered to as with ammonium 
molybdate or magnesia mixture, so that the results on 
check analyses are not so variable. 
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The authors have also found that in the ashing method 
it is not possible to get absolutely all the tin and phos- 
phoric acid into solution, which therefore, at the very 
start, introduces a source of error for each component. 
In the fuming-down method, a difficulty is encountered 
by the formation of nitrosyl-sulfuric acid, which is not 
destroyed by long heating, and on distillation goes over 
with the stannic chloride, causing trouble in the subse- 
quent determination of the tin. This difficulty, however, 
is simply avoided by addition of a little ammonium sul- 
fate to the mixture after fuming down, and reheating 
again for a short time; the nitrosyl-sulfuric acid is thus 
totally destroyed, the substance splitting into red nitrous 
fumes, which pass off, and sulfuric acid. 

The distillation of the tin is carried on in a current 
of carbon dioxide. Figure 1 (a photograph well done) 
shows the general arrangement of the apparatus. The 
distilling flask itself, a 150 cc. long—and wide-necked 
flask with rather small bulb proportionally, has a ground- 
in stopper, through which passes the inlet tube to almost 
the bottom of the flask, and an exit tube leading to the 
condenser. The drop-funnel, from which the halogen- 
acid mixture is to flow in, is connected to the upper end 
of this inlet tube by a simple joint of rubber tubing, and 
the exit tube passes through a rubber stopper set into the 
mouth of the condenser. The thermometer is a short 
one, and is bent at an obtuse angle a short distance above 
the bulb, so that, fastened to the inlet tube by a rubber 
band above, the bulb of the thermometer lies closely by 
the lower end of the inlet tube. As the distillation flask 
is clamped at an angle as usual, to avoid spattering taking 
place into the exit tube, the inlet tube is bent slightly, 
to a vertical position, down within the bulb, so that its 
end, and the bulb of the attached thermometer, are at 
the actual bottom of the flask when in position. 

The process in details is as follows: 1.0 g. of the fabric, 
cut into small bits, dried over phosphorus pentoxide at 
80° C. in vacuo, is placed in the 150 cc. flask, and covered 
with 10 cc. each of concentrated sulfuric and nitric acids. 
The mixture is heated carefully over a free flame until 
the nitric acid has boiled off and the sulfuric acid begins 
to fume. About 0.1 g. of ammonium sulfate is added, 
and the mixture heated again for ten minutes, until red 
nitrous fumes cease to come off. The flask, when cool, 
is attached to the apparatus just described, and the tin 
distilled over as stannic chloride, at 140°-180° C., by 
dropping in 10 cc. of strong halogen acid mixture 
(HCI-HBr = 3/1), heating, while carbon dioxide is 
passed through the apparatus gently, for one hour. On 
cooling, the apparatus is taken apart, and the thermometer 
and inlet tube rinsed off into the flask (silica). The 
mixture in the flask, diluted if necessary, is filtered 
through a quantitative filter, the silica washed well with 
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hot water (determination of silica by ignition), and the 
filtrate heated to boiling and treated with so much of the 
oxine-molybdate solution that a copious precipitate forms 
(about 50 cc. will be necessary). (This oxine-molybdate 
reagent is prepared as follows: 50 cc. of conc. HCl are 
diluted in a 500 cc. flask with 25 cc. of water, 100 cc. of 
12% ammonium molybdate solution is added, rinsing 
with 10 cc. of water, and 1.5 g. of oxine, dissolved in 
5 cc. of conc. HCl and diluted to 50 cc., rinsing with 15 
cc. of water, added. Any turbidity forming in the course 
of a few days is filtered off. 25 cc. of this reagent precipi- 
tates 15 mg. of P,O,, if the phosphoric acid solution is 
not too strongly acid.) The precipitate comes down in 
a coarsely crystalline condition, and is filtered, on com- 
plete cooling, upon a Schott glass filter-plate 1G4, washed 
with dilute acetic acid, dried at 110° C., and weighed. 
The empirical factor for P,O, is 0.0334. 

As mentioned, the silica is determined by ignition. The 
tin in the distillate, after neutralization of the acid, is 
carried out by the ammonia method. If it is to be de- 
termined by titration, it is reduced to stannous tin with 
iron, and titrated with N/10 bromate to the blue. If 
iodine solution is used, the excess is titrated back with 
thiosulfate. In fact, any standard method for tin is 
applicable. 

The paper closes with several comments upon the ac- 
curacy attainable by the above method. A second, full- 
page table of analytical results in specific cases, and a 
second figure, a close-up of the lower part of the dis- 


tilling flask, with inlet-tube and thermometer, are given. 
A very interesting and valuable paper. 


Sulfur Dyestuffs 


German Patent No. 472,210 (25/1X/’29)—Gesells. f. 
Chem. Ind. in Basel—tIn French Patent No. 563,579, No. 
28,074, No. 30,735, and No. 31,756, is cited the produc- 
tion of sulfur dyestuffs by treating with alkali sulfides 
the leuco-indophenols from carbazole and nitrosophenols, 
in the presence of aromatic bases or their derivatives. The 
present patent sulfurizes such leuco-indophenols in the 
presence of aliphatic amines, in some cases also in the 
presence of aromatic bases or their derivatives. The 
process produces blue sulfur dyestuffs, in good yield, 
which are insoluble in alkali sulfides, but vat well with 
hydrosulfite, and dye very pure blues, the bath exhausting 
well. No alcohol or much excess of alkali sulfide is re- 
quired for this method, and the reaction takes only a 
comparatively short time. Five examples are given. 


Sulfur Dyestuffs 
German Patent No. 477,698 (12/V1/’29)—I. G. Far- 
ben-Ind. A.-G.—The process here protected consists in the 
sulfurization of binaphthylene oxide, regarding the con- 
duct of which toward sulfur nothing has as yet been 
known. The process consists simply in fusing 28.2 parts 
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of the oxide with 90 parts of sulfur at 240°-280° C. for 
some hours, cooling, powdering, dissolving in sodium sul- 
fide solution, filtering, and precipitating the dyestuff by 
aeration. The product is a reddish-brown powder, easily 
soluble in sodium sulfide solution with an orange color, 
dyeing cotton a reddish-brown. 


The dyeings are very 
fast. 


The procedure is the only example given. 


Vat Dyestuffs (Green) (Anthraquinone Series) 

German Patent No. 477,510 (8/VI/’29)—I. G. Far- 
ben-Ind. A.-G—German Patent No. 248,583 covers the 
production of dyestuffs by reaction of hydrazine upon 
substituted diphthalyl-acridones. The present procedure 
protects the action of hydrazine upon benzolamino- 
diphthalyl-acridones, or their derivatives substituted in 
the benzoyl group. The products in this case are decidedly 
different from the products of the other patent. 

One example is given, the product dyeing cotton, from 
the hydrosulfite vat (corinth-red), a very strong green of 
great fastness. The bath exhausts well. 


Vat Dyestuffs (Brown) (Benzanthrone Series) 

German Patent No. 478,047 (18/V1/’29)—I. G. Far- 
ben-Ind. A.-G.—French Patent No. 349,531, addition No. 
6,435, in example 2, covers the preparation of a nitro- 
benzanthrone. In German Patent No. 475,342 this nitro- 
benzanthrone is reduced to the corresponding amino- 
benzanthrone, and this treated with alkaline condensing 
agents to produce a green vat dyestuff. The present 
patent covers the treatment of this last product, in sub- 
stance or upon the fiber, with oxidizing agent, the green 
passing to a brown by this treatment. On the fiber, the 
green dyeing may be oxidized with sodium hypochlorite 
or bleaching-powder solution. 
the process. 


The one example covers 


Vat Dyestuffs (Naphtho-dianthrone Series) 

German Patent No. 475,139 (17/1V/’29)—I. G. Far- 
ben-Ind. A.-G.—The process here protected consists in 
the treatment of halogenated allo-meso-naphtho-dian- 
throne, or its derivatives, with primary or secondary 
amines (at least one amino-hydrogen must be available), 
preferably in the presence of solvents or suspension 
media, and in the presence or absence of catalysts or 
acid-neutralizing agents, or both. Preferential mention 
is made of amino-anthraquinones or their derivatives, as 
the amines. The yields are excellent. The products may 
or may not contain halogen, according to the materials 
employed for the synthesis, and the choice of catalyst. 

Seven examples are given. The products dye dark 
tones from dark-colored vats; dark navy blue, copper red, 
violet, violet black. (See also German Patent No. 456,583, 


the products of which dye in lighter tones.) 
(Continued on page 168) 
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NINETY-THIRD MEETING, RESEARCH 
COMMITTEE 


HE 93rd meeting of the Research Committee was held 
directly after the Council meeting on March 1, 1935, 

in the Chemists’ Club of New York. Present were Chair- 
man Louis A. Olney, presiding; W. H. Cady, C. Z. 
Draves, J. F. X. Harold, Ralph Hart, B L. Hathorne, 
H. F. Herrmann, E. C. Knaeble, Hans Meyer, W. R. 
Moorhouse, G. A. Moran, R. E. Rose, and H. C. Chapin. 
Plans for the Research Associates were further dis- 
cussed. It was suggested by Mr. Herrmann that re- 
searches of the International Printing Ink Corporation 
under Dr. Gessler might have points in common with that 
of our Dr. Glarum working under direction of Mr. Cady 
on printing pastes. It was announced that Mr. Ryberg’s 
reports on carbonizing, both with sulfuric acid and alumi- 
num chloride, would soon be completed and published; 
and it was again suggested that he be employed on a study 
of the separation of wool from vegetable fibers, and a 


critical examination of the analytical methods of separa- 
tion now in use. 


Further proposals for mercerizing research were re- 
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ceived from Professor Ordway’s committee, with com- 
ments from A. R. Thompson, Jr., and George P. Feindel. 
In similar vein to part of their program was a letter 
from Walter C. Durfee advocating thorough study of 
previous work before initiation of new. 

With regard to mention of our standard tests in com- 
mercial advertising it was voted that the Committee has 
no objection to such use, provided that statements be ac- 
curate, and that they do not imply guarantee of the Asso- 
ciation that material advertised meets our tests. It was 
suggested that advertisements mentioning the Association 
be submitted to the Chairman of the Research Committee 
for approval before publication. 

In response to a letter from R. W. Boedecker it was 
voted that the Chairman appoint a Sub-committee on 
Soaps to cooperate with a committee of the American 
Society for Testing Materials in establishing standard 
tests. 

A letter from the Western Felt Works suggested a 
washing test more drastic than our regular fastness tests, 
to be applied to dyed felts used on athletic goods. 
Respectfully submitted, 

Harotp C. Cuapin, Secretary 
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A Fundamental Study of the 


Wool Carbonization Proeess 


By BERTIL A. RYBERG! 


HE results of the major portion of our work on 
the Sulfuric Acid Process for the Carbonization 
of Wool, were published in the AMERICAN DyeE- 


STUFF ReEporTER, April 23, 
1934. 

The following paper is a 
continuation of this work 
covering certain phases of 
the process, such as treat- 
ments for the removal of 
acid after carbonizing, the 
effect of various conditions 
on the vegetable matter, 
particularly burrs, etc. 

17. The Effect of Sod- 
ium Sulfate (Cal- 
cined Glauber’s 
Salt) in Washing 
Carbonized Wool to 


Part IV* 


Continuation of Study of 


Sulfurie Aeid 


During the past year the work on the Fundamental Study 
of the Wool Carbonization Process has been continued. Addi- 
tional data in connection with the Sulfuric Acid Process have 
been worked out and a study has been made of the Aluminium 
Chloride Process. 

This report, consisting of two papers, brings to a close for 
the present this particular research project, although it is 
anticipated that Roland E. Derby, chairman of the advisory 
committee, will publish an Interpretative Resume of this work 
in a later edition of the Proceedings. 

This extended study of the Wool Carbonization Process has 
been made possible through allocations to the A.A.T.C.C. by 
the Textile Foundation, and the Research Committee wishes 
to express to the Directors of the Foundation their apprecia- 
tion of the valuable service thus rendered to the Association 
and, we believe, to the Textile Industry as well. 

The Committee also wishes to express its appreciation to 
the Lowell Textile Institute in whose laboratories the experi- 
mental work was conducted. 

LOUIS A. OLNEY. 


Chairman, Research Committee. 


to change its dye affinity appreciably. 
based upon research in leather chemistry, leather being a 
protein of a similar nature to wool. 


Proeess 


This statement is 


Samples of a high grade 
worsted material were im- 
mersed for 15 mins in a 
5% solution of sulfuric acid 
(5 grs. HeSO, per 100 ml. 
solution) at room tempera- 
ture, 27°C (80°F) and 
squeezed three times during 
immersion. They were care- 
fully dried for 15 mins. at 
77°C. (170°F),, then baked 
15 mins. at 115°C (240° 
F). One-half of the sam- 
ples were then immersed in 
800 ml. of a 3% solution of 
sodium sulfate (Na,SO,) 


Remove the Excess 
Acid, 

There are mills to-day who treat their carbonized goods 
with sodium sulfate (Glauber’s salt) solution to remove 
some of the sulfuric acid previous to dyeing. It is 
claimed that this treatment tends to make the material 
more level dyeing than when water alone is used in rins- 
ing to remove acid. A. Claflin® states that carbonized 
wool should be rewet with a salt solution in order to de- 
press swelling which occurs when an acid saturated pro- 
tein such as wool is placed in water. This swelling may 
cause physical changes in the fiber of sufficient magnitude 


*Parts I, II, and III will be found in the Proceedings of the 
A.A.T.C.C., AMERICAN DyestuFF Reporter, April 23, 1934. 

*Research Associate for the American Association of Textile 
Chemists and Colorists at the Lowell Textile Institute. 

7A Sub-Committee of the American Association of Textile 
Chemists and Colorists on the Carbonization of Wool has acted 
in an advisory capacity in connection with this project. The 
committee is as follows: Roland E. Derby, Chariman, Hugh 
Christison, Harold Leitch, Claxton Monro, Alex. Morrison and 
Louis A. Olney. 

*A. Claflin—The Physical Chemistry of The Carbonizing 
Process, American Dyestuff Reporter, 20, p. 575 (1931). 
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at 43°C (110°F) the other 
half in 800 ml. of distilled 
water also at 43°C (110°F) and allowed to soak for three 
hours. They were all washed twice and then dyed to- 
gether with 1% Alizarine Saphirol B plus 10% anhy- 
drous sodium sulfate. 
A comparison of the dyed samples showed no percept- 
ible difference in shade between those treated with water 
and those treated with sodium sulfate solution. 


A further check was made on the use of sodium sul- 
fate in treating carbonized wool to remove the excess 
acid by means of the following experiments. 


The determination of the rate of diffusion of sulfuric 
acid from carbonized wool into water and into a 3% 
solution of sodium sulfate (3 grs. Na,SO,/100 mi.) 

A number of samples of worsted cloth (4 grs. each) 
were saturated with a 5% sulfuric acid solution, squeezed, 
dried and baked under the same conditions. One-half of 

the samples were each placed in 200 ml. portions of a 3% 

solution of sodium sulfate at a boil. The other half of 

the samples were placed in 200 ml. portions of distilled 












ept- 
‘ater 


sul- 


ccess 


furtc 
1 3% 
ml.) 
ach ) 
ezed, 
lf of 
a 3% 
lf of 
tilled 


March 25, 1935 





PERCEST 1290, REMAINING IN THE WOOL 
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TIME IN MINUTES 
Fig. 6 
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water also at a boil. Aliquots were taken at definite in- 
tervals of time and the increase in the concentration of 
the sulfuric acid in the solution was determined. The 
decrease in the amount of acid in the wool was obtained 
by calculation, the acid content of one of the samples 
having been determined before carbonizing. 

Figure 6 shows in graphical form the results obtained. 
It is evident that at a boiling temperature, a 3% solu- 
tion of sodium sulfate (Na,SO,) removes considerably 
more acid than does boiling water. Under the conditions 
of this determination the wool soaked in the salt solu- 
tion to the equilibrium point contains approximately 30% 
less acid than the samples soaked in water. 

The immersed samples were allowed to cool to room 
temperature and to reach equilibrium. Aliquots were 
taken and the concentration of acid determined in each. 
The results showed a peculiar condition as given in Fig- 
ure 6. The wool in water at equilibrium at room tem- 
perature contained about 4% less acid than at a boil. 
The wool in the salt solution at equilibrium at room tem- 
perature contained apparently the same amount of acid 
as the water sample. Cooling to room temperature 
caused some of the acid to be reabsorbed from the salt 
solution by the wool. According to the data obtained, 
rinsing in sodium sulfate (Glauber’s salt) solution is of 
little or no value unless used at high temperatures. 
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The data obtained and given is the average of three 
separate determinations. 

The effect of temperature on the diffusion of sulfuric 
acid from carbonized wool into a 3% solution of 
sodium sulfate at equilibrium. 

Samples (4.00g) carbonized as in the preceding part, 
were placed in 200 ml. portions of a 3% solution of 
sodium sulfate at varying temperatures and allowed to 
come to an equilibrium at those temperatures. Aliquots 
were taken and the concentration of sulfuric acid in the 
solutions was determined. Figure 7 shows the relation- 
ship between the amount of acid remaining in the wool 
and the temperature, at various temperatures. It is defi- 
nitely a straight line relationship. It shows that a boiling 
temperature removes the most acid, and therefore should 
be used to obtain the best results. 

The data given is the average of two separate deter- 
minations. Further determinations were considered un- 
necessary since the two checked so well. 

The effect of the concentration of sodium sulfate at a 
boiling temperature on the diffusion of sulfuric acid 
from carbonized wool. 

Samples (4.00g) carbonized as before were placed in 
200 ml. portions of sodium sulfate solutions of varying 
concentrations, all at a boiling temperature. They were 
allowed to reach equilibrium, as previously determined, 
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TEMP, 212°F 
EQUILIBRIUM 


TEMP. 75°F. 
EQUILIBRIUM 


PERCENT HgSO), REMAIWING IN THE WOOL 


” 8 12 


CONC. OF Ha,80, IN GRAMS / 100 ml, SOLUTION 
Fig. 8 

and aliquots were then taken and the concentration of 
acid determined for each concentration of salt. Figure 
8 shows the relationship between the amount of acid re- 
maining in the wool and the concentration of sodium sul- 
fate at any concentration up to twelve percent. The 
curve indicates that most of the acid is removed by a 
3% solution of the sulfate. Concentrations greater than 
3% remove so little more acid that they can be disre- 
garded. Figure 8 also shows the significant fact that 
at room temperature and equilibrium, the concentration 
of sodium sulfate has little or no effect on the amount 
of acid removed from the wool. 

The data given is an average of two separate determi- 
nations. 

It can be seen in Figures 6, 7, and 8, that at a boiling 
temperature, water removes less sulfuric acid than at 
room temperature, indicating that an increase in tem- 
perature results in a slight increase in absorption of 
acid by wool, which checks previous work on the absorp- 
tion of sulfuric acid by wool, as given in the paper pub- 


lished in the AMERICAN DyeEstuFF Reporter, April 23, 
1934. 


It is clearly shown in Figures 6, 7 and 8, that tempera- 
ture is the most important factor. At room temperature, 
24°C (75°F) water removes practically the same amount 
of acid from carbonized wool as any concentration of 
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sodium sulfate solution. At boiling temperatures, sodium 

sulfate solutions remove considerably more acid than 

does water, the amount depending somewhat on the con- 
centration of the sulfate. 

Conditions urder which sodium sulfate (Calcined 
Glauber’s Salt) can be most advantageously used in re- 
moving the excess sulfuric acid from carbonized wool 
are: 

1. Concentrations of sodium sulfate up to 2% (2 

grams Na.SO, per 100 ml. solution). 

2. Immerse at least 10 mins. at a boil, preferably 15 

mins. 

3. Use a 50 to 1 ratio of solution to wool if possible. 
Effect of successive treatments with sodium sulfate solu- 

tion. 

Material carbonized as before was divided into two 
parts. One part was given two successive treatments with 
3% sodium sulfate solution at a boil, the other part 
treated with water in the same manner. Again sodium 
sulfate removed relatively more acid in the second treat- 
ment than did water. One treatment in a sodium sulfate 
solution at a boil is nearly as effective in removing acid 
from carbonized wool as two treatments in boiling water. 
It was also determined that a sodium sulfate treatment 
at a boil, followed by water gives approximately the same 
results as a water treatment at a boil followed by a sodium 
sulfate treatment also at a boil. 

The effect of a sodium sulfate (Calcined Glauber’s Salt) 
treatment at a boil on the affinity of carbonized wool 
for acid dyes. 

Samples of worsted material were carefully carbonized 
with 5% sulfuric acid. One-half of the samples were 
treated for 15 mins. in a 3% solution of sodium sulfate 
at a boil, the other half being treated in water also at a 
boil. Each group was dyed separately under identical 
conditions with the following dyes: 

1% Alizarine Saphirol B_ Raise to a boil in 15 mins., 
20% Glauber’s Crys- boil 45 mins. 
tals 50X Bath. 

14% Alizarine Saphirol B. 

14% Tartrazine. Dyed the same as above. 

A comparison of the dyed samples showed that those 
treated in a sodium sulfate solution do not dye as heavily 
as those treated in water. This difference is probably due 
to the difference in acid content of the samples as they 
enter the dyebath. 

A lower acid content of the wool material would permit 
a better control of the dyeing and hence more level dyeing. 


Samples of the worsted material deliberately resisted in 
spots during carbonizing were treated with sodium sul- 
fate solution at a boil and others were treated in water 
also at a boil. Dyeings were made under controlled condi- 
tions. The same difference in depth of dyeing was shown 
here as before. The resist spots appeared to be equally 
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as noticeable whether treated in sodium sulfate solution 
or in water. 

No attempts were made to determine the amount or ef- 
fect of swelling which occurs when wool containing acid 
is immersed in water, as referred to in Section 17. 

18. The Effect of the Degree of Extraction of Ex- 

cess Acid from Wool on the Amount Retained. 


Samples of the worsted cloth of exactly the same weight 
were immersed together in a 5% solution of sulfuric acid 
for 15 mins., squeezing three times during immersion. 
One-half of the samples were extracted with a hand 
clothes wringer only, the other half were further ex- 
tracted by means of a high speed centrifuge. The acid 
retained by the material was then determined by the Tri- 
ethanolamine Method.5 


Results Wringer Wringer & Centrifuge 
% He2SO, retained 8.90 7.43 
Difference 1.47% 


(Average of 3 determinations). 

When the material is extracted to a 81.5% weight in- 
crease 8.90% of acid is retained. When extracted to a 
36% weight increase, which is as low as can be obtained 
by an ordinary centrifuge without undue evaporation, 
7.43% acid is retained by the wool. 

It is quite generally believed that the amount of acid 
mechanically held by the cloth can be calculated from the 
increase in weight of the material after soaking and ex- 
tracting. 





Example: Wringer Wringer & Centrifuge 
Extracted Weight (Grams) 8.35 6.25 
Dry Weight 4.60 4.60 
Weight Increase 3.75 1.65 

3.75 x .05 : , 

ia. a 4.43% acid mechanically held 
60 x .92 

1.65 x .05 s 

ro eee ate 1.95% acid mechanically held 
60 x .92 


2.28% Difference 
1.47 Actual Difference 


f 


.81% Unaccounted for 
Calculations upon the basis of the actual difference ob- 
tained, check quite well results actually obtained for a 
100% increase in weight. 
Calculated 9.57% 
Actual 9.40-50% 

19. Effect of Raising the Temperature of the Acid 
Soaking Bath on the Dyeing Properties of Car- 
bonized Wool. 

Samples of the worsted material, all of the same weight 

were immersed in 400 ml. portions of a 4% sulfuric acid 





"> R. Trotman and G. N. Gee—Determination of Acids in 
Wool with Particular Reference to Dyed Goods. Am. Dyestuff 
Reporter, 22, p. 303 (1933). 
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solution ranging in temperature from 27°C (80°F) to 
71°C (160°F). They were immersed for 15 mins. and 
squeezed three times during immersion. They were care- 
fully dried for 10 mins. at 74°C-77°C (165°F.-170°F) 
(sensibly dry) and baked 10 mins. at 115°C (240°F). 
Each sample was then placed in a 400 ml. portion of 
water at 49°C (120°F) and allowed to soak 15 mins. 
with frequent agitation. The samples were then extracted 
and dried. 

Each of the dry samples was then wet out and dyed 
in a separate dyebath containing: 

0.6% Alizarine Saphirol B 

0.4% Tartrazine 

20% Glauber’s Crystals 

Dyebath ratio 50 to 1 

Bring to a boil in 15 mins. 

Boil 45 mins. at constant volume. 

A comparison of the color value of the residual dyebath 
indicated that the material saturated with acid at 71°C 
(160°F) was dyed more heavily than the others. The 
difference between the others was small. Examination 
of the dyed samples showed that the one soaked at 71°C 
(160°F) was more heavily dyed than the others. 

The above experiment was repeated using 1% Alizar- 
ine Saphirol B and the effect was the same as with two 
colors. 

The following experiments were made to determine 
if this difference in affinity still holds when the samples 
are dyed together. 

Samples of the worsted material were treated as be- 
fore and then dyed together with 1% Patent Blue A, 
20% Glauber’s crystals. Examination of the dyed sam- 
ples showed that the ones soaked at the higher tempera- 
tures, particularly at 71°C (160°F) were noticeably 
deeper in shade than those soaked at room temperature. 

The action of the acid on the wool appears to be dif- 
ferent at high soaking temperatures than at low tempera- 
tures. A possible explanation is that acid has a better 
chance to penetrate and be absorbed evenly at high tem- 
peratures. A solution of sulfuric acid (dilute) possesses 
a coefficient of viscosity at 71°C (160°F) which is ap- 
proximately one-half that at 27°C (80°F). This fact 
tends to cause the acid to be more evenly distributed 
throughout the material rather than on the surface. Ma- 
terial carbonized at low soaking temperatures seems to 
have a hungry look when compared to that soaked at 
higher temperatures. It seems as if the acid had attacked 
the surface of the material more than the rest of it. 
The effect of the temperature of the acid soaking bath 

on the ammonia nitrogen content of carbonized wool. 

Several preliminary ammonia nitrogen determinations 
were made on untreated material and a value of .24 mg. 
nitrogen per gram wool was obtained, using methyl orange 
as an indicator. Samples ef the worsted material were 
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soaked for 15 mins. in portions of a 4% solution of sul- 
furic acid at 21°C. (70°F) and 71°C (160°F) and 
squeezed four times. They were dried 15 mins. at 74°C- 
77°C —-(165°-170°F) and baked 10 mins. at 115°C 
(240°F). 

Ammonia nitrogen determinations gave the following 
values : 

Untreated material 

Material soaked at 21°C (70°F) 54 mg. No/g wool 

Material soaked at 71°C (160°F) .46 mg. No/g wool 
(An average of three duplicate determinations). 

This checks with their behavior in dyeing although 
this small difference in ammonia nitrogen content hardly 
seems enough to account for the noticeable difference in 
dye affinity. 

20. The Effect of Alkali Treatments of Wool Ma- 
terial Previous to Carbonizing, on its Dye Af- 
finity. 

Samples of the worsted material were immersed in a 
0.5% solution of caustic soda (0.5 gram NaOH/100 ml. 
solution) for 15 mins. with moderate agitation to ensure 
even saturation. The samples were extracted to remove 
the excess alkali solution. One-half of the samples were 
allowed to dry, the other half were rinsed in running 
water for 15 mins., then wrung and allowed to dry. Each 
group of samples was then soaked for 15 mins. in sep- 
arate containers in a 4% solution of sulfuric acid. Un- 
treated samples were also soaked in a similar manner. 
The extracted samples were dried together for 20 mins. 
at 77°C (170°F) and then baked 10 mins. at 115°C 
(240°F). They were soaked in warm water for 3 hours 
in order to remove some of the acid. 

They wete dyed together with 1% Alizarine Sky Blue 
B, 20% Glauber’s crystals, boiling for 1 hour. 

Examination of the dyed samples showed that the al- 
kali treated samples which were allowed to dry without 
rinsing were dyed the heaviest. The samples which were 
only carbonized were dyed the lightest and the alkali 
treated, water rinsed, samples were of a shade between 
the other two. 

A number of samples were spotted in various ways with 
1% solution of caustic soda and allowed to dry. One- 
half of these samples were carbonized with 4% sulfuric 
acid and then rinsed in cold water. All of the samples 
were than dyed together with 1% Brilliant Milling Blue 
B, 20% Glauber’s crystals, at a boil for one hour. 

All of the samples exhibited a mottled appearance. The 
spots were much more noticeable on the carbonized sam- 
ples than on the uncarbonized. The spots on the car- 
bonized samples appeared to be slightly heavier than those 
on the uncarbonized. According to the results obtained, 
wool treated with alkali apparently has a greater affinity 
for acid dyes than ordinary wool. This increases with in- 
crease in the amount of alkali on the wool. Carbonizing 
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.24 mg. No/g wool 


modifies this increase by having an opposite action on the 
wool, as well as a neutralizing effect on the alkali. 


21. Time versus Temperature in Baking to Car- 
bonize or Dehydrate the Vegetable Matter 
(Burrs). 

Samples of an 11 oz. woolen flannel containing pieces 
of burrs, were saturated in a 4% solution of sulfuric acid 
at room temperature for 15 mins., squeezing four times 
during immersion. They were carefully dried for 15 mins. 
at 74°C-77°C _ (165°F-170°F) and then baked for 2, 4, 
8 and 12 mins. at 110°C (230°F). All of the samples ap- 
peared to be completely carbonized with the exception 
of the 2 min. one. 

This experiment was repeated varying the temperature 
from 93°C-127°C (200°F-260°F). Examination of the 
samples indicates that the burrs are carbonized over the 
whole range from 93°C-127°C (200°F-260°F). A some- 
what longer time is necessary at the lower temperatures 
in order to completely carbonize the vegetable material. 

The length of time and the temperature necessary to 
properly carbonize the vegetable matter (burrs) depends 
a good deal on the weight and construction of the wool 
material being carbonized, as well as the type and size of 
the burrs. Time and temperature are mutual variables, 
an increase in one allowing a corresponding decrease in 
the other. If the material is thoroughly dry when it 
enters the baker, the length of time required at say 110°C 
(230°F) to thoroughly carbonize the vegetable material 
is comparatively short. 

A definite time and temperature relationship cannot be 
established for the process, because of the great varia- 
tion in equipment, etc., used in carbonizing. Such a re- 
lationship must be worked out for each individual car- 
bonizer, type of material being carbonized, type of vege- 
table matter, etc. 

The European practice is to use low temperatures, be- 
low 93°C (200°F) in baking, and allow the material to 
remain in the baker a longer time. The American prac- 
tice is to use high temperatures up to 127°C (260°F) for 
a short time, which of course means a much greater pro- 
duction. 


22. The Effect of the Concentration of Sulfuric Acid 

in the Saturating Tank. 

Samples of the woolen cloth containing pieces of burrs, 
were immersed in 200 ml. portions of sulfuric acid solu- 
tion containing 1, 2, 3, 4, 5, and 6% of acid respectively, 
(grams/100 ml.) for 15 mins. and squeezed four times 
during immersion. They were carefully dried for 15 
mins. at 77°C (170°F) (sensibly dry), then baked 4+ 
mins. at 110°C (230°F). 

The above experiment was repeated baking for 6 mins. 
and for 8 mins. at 110°C (230°F) and also for 4 mins. 
at 121°C (250°F). All samples were given a thorough 
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mechanical manipulation in order to crush and dust out 
the vegetable matter. 

Examination of the samples indicates that 3% sulfuric 
acid is the minimum usuable concentration, in order to 
get proper carbonizing of the vegetable material at the 
temperatures and for the intervals of time selected. 

It has been shown in previous work that the concen- 
tration of acid in the saturating tank is very important 
in regard to the effect on wool. It is recommended that 
the lowest possible concentration of acid be used con- 
sistent with complete removal of the vegetable matter. 

23. The Effect of Increasing the Temperature of 

the Acid Soaking Bath on the Carbonization of 
the Vegetable Matter. 

Samples of the woolen flannel containing pieces of 
burrs, were immersed in 200 ml. portions of a 2% solu- 
tion of sulfuric acid at temperatures varying from 27°C- 
82°C (80°F-180°F). They were soaked 5 mins. and 
squeezed three times, then dried 15 mins. at 77°C 
(170°F), and baked 5 mins. at 115°C (240°F). The 
samples were boiled 15 mins. with agitation in a 2.5% 
solution of sodium sulfate, then rinsed in cold water and 
dyed for 1 hour at a boil with %4% Patent Blue A, 10% 
Glauber’s salt, this treatment tending to remove the car- 
bonized vegetable matter. 

The dyed samples indicate that the carbonization or 
removal of the burrs was incomplete. However, the 
sample soaked at room temperature appeared to be cleaner 
or better carbonized than the ones soaked at the higher 
temperatures. 

This experiment was repeated soaking 10 mins. and also 
15 mins. The removal of the burrs was incomplete but 
again the samples soaked at room temperature appeared 
to be better carbonized than those soaked at higher tem- 
peratures. 

The preceding experiment was repeated using a 3% 
solution of sulfuric acid. Again the samples soaked at 
room temperature appeared to be better carbonized than 
those soaked at the high temperatures. In every case 
the samples soaked at the high temperatures were the 
most heavily dyed. 

The data given here indicates that vegetable matter is 
more easily removed by soaking in acid at room tempera- 
ture than at an elevated temperature such as 65° C. 
(150° F.). The carbonized burrs appear to be more 
brittle and friable when soaking is done as indicated. 

24. The Effect of Wetting Agents in the Acid Soak- 

ing Bath on the Removal of Burrs. 

Samples of the woolen flannel containing burrs, were 
immersed in 200 ml. portions of a 3% solution of sulfuric 
acid. The acid solution for one-half of the samples 
contained .2% (.2g./100 ml. solution) of a wetting 
agent of the Naphthalene Sulfonic Acid type. Samples 
were soaked 5, 10 and 15 mins. and those soaked without 


Proceedings of the American Association of Textile Chemists and Colorists 





AMERICAN DYESTUFF REPORTER 147 





a wetting agent were squeezed four times during immer- 
sion. All of the samples were dried for 15 mins. at 77° 
C. (170° F.) and then baked 10 mins. at 110° C. (230° 
F.). They were placed in a boiling sodium sulfate solu- 
tion for 15 mins. with agitation, then rinsed and dyed 
as given in section 22. 

The dyed samples were examined and there appeared 
to be no perceptible difference in the amount of vegetable 
material remaining in the cloth. According to this the 
wetting agent would be of no advantage. However, wet- 
ting agents may be of advantage in commercial work on 
stubborn cases. 

25. A Survey of Carbonizing Equipment in Various 

Mills, 

A number of mills were visited and their carbonizing 
equipment obseryed during operation. The following ex- 
amples will indicate the great variety of equipment and 
conditions in use today in carbonizing materials made 
of wool in order to remove vegetable impurities. They 
will explain why trouble is so often encountered in car- 
bonizing and why the results of the work presented in 
this paper should be of value. This work being of a 
fundamental nature should benefit all regardless of equip- 
ment, etc. 

Example 1. Continuous Piece Carbonizing 

The equipment consists of a fairly modern acid soaking 
tank to which the cloth comes open width, after milling 
and scouring. It is wet out in water, vacuum extracted, 
and then passed into the acid which is about 3° Bé. 
Sulfuric. The cloth passes over rollers and through three 
sets of squeeze rolls, is vacuum extracted and passed into 
ascray. It is fed onto a drying tenter at about 180° F. to 
190° F. (82° C.-88° C.), hot air being blown through the 
cloth. It then passes into the baker which is run at 250° 
F.-260° F. (121° C.-127° C.). The whole outfit is con- 
tinuous, the material running 9 yds. per min., one piece 
coming through each 714 mins. 

Example 2. Raw Stock Carbonizing 

Two hundred and fifty pound lots of scoured wool are 
soaked in tanks containing 4°-5° Bé. sulfuric acid, for 
one-half to one hour, depending on the type and size of 
the burrs. The lot is lifted, drained and hydro-extracted, 
then dried in a circular type continuous stock dryer at 
180° F.-200° F. (82° C.-93° C.), passing on into a 
continuous circular baker at 240° F. (115° C.). It is 
then blown over into a set of scouring bowls, where it is 
neutralized with 10% of soda ash, based on weight of 
material, washed and then dried. 

Example 3. Intermittent Piece Carbonizing 

The equipment in this particular mill is used for alumi- 
nium chloride carbonizing as well as sulfuric acid. 

The soaking tank is a converted dye kettle with a pair 
of squeeze rolls, the material being hydro-extracted after- 
ward. A 6.5° Bé. aluminium chloride solution is based 
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to which is added hydrochloric acid in the proportion of 
1 part of 22° Bé. acid to 4 parts of 32° Bé. AICI, solu- 
tion. Drying is done by means of two tenter frames in 
tandem, and the baking by a third tenter. The dryer 
is run at 180° F.-200° F. (82° C.-93° C.), the baker at 
250° F.-260° F. (121° C.-127° C.) for AICI, and 235° 
F. (113° C.) for sulfuric acid. The material is run at 
the speed of 7 yds. per min. being in the baker for 20 
mins. Practically all of their carbonizing is done after 
dyeing and on shoddy goods. 


Example 4. Intermittent Piece Carbonizing 


The equipment in this mill is so poor and inadequate 
that it is impossible to carbonize before dyeing. 

The acid soaking tank is an old dye kettle in which the 
material (cloth) is soaked for 15 min. in 3° Bé. acid, 
running over a reel (dye-kettle style) then in rope form 
through wooden squeeze rolls badly worn and uneven 
and exerting very little pressure. The material is then 
hydro-extracted and placed directly in the baker at 240° 
F. (115° C.), there being no dryer available. There are 
no compartments in the baker, and it also has no forced 
ventilation, although the baker is of fairly modern design. 

The above is a good example of carbonizing under very 
poor conditions. 

Example 5. Continuous Piece Carbonizing 

This mill has two carbonizers, one of which is several 

years old, and the other very modern. 


The older one has a continuous soaking tank equipped 
with squeeze rolls and vacuum slot. The dryer and baker 
are in one chamber divided into compartments, with tem- 
perature control and forced ventilation, and is of foreign 
make. 

The modern carbonizer is a continuous high production 
type, equipped with all types of controls. It operates as 
follows: Wet or damp cloth is run open width through 
the soaking tank equipped with rollers and two sets of 
squeeze rolls. It then passed into a scray where it piles 
up and is allowed to stand a few minutes, from which it 
passes through very heavy squeeze rolls, bring the mate- 
rial to a 40% liquid content. The material is soaked 
about 20 mins. in 4% sulfuric acid at 110° F. (43° C.). 
The material is passed over openers, to eliminate wrinkles, 
and then enters the dryer. The dryer and baker are 
continuous, being divided into 10 sections, 6 dryer and 4 
baker. The starting temperature is 120° F. (49° C.), 
which is gradually raised to 240° F. (115° C.) in the 
baker. The dryer and baker hold 350 yards of cloth, and 
are equipped with a variable speed from 10 to 37 yards 
per minute, dependent on the weight of the goods, con- 
struction, burrs, etc. It is equipped with recording tem- 
perature controls and forced ventilation control, with the 
air traveling counter current to the cloth, and is a good 
example of ideal carbonizing conditions. 
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Example 6. Intermittent Piece Carbonizing 


This carbonizer consists of a soaking tank, hydro- 
extractor, open drum type dryer, and a home-made baker 
with no controls whatsoever. 

The material is soaked in rope form, passing through 
squeeze rolls and is then hydro-extracted. It is fed onto 
an open revolving drum dryer and hot air is blown through 
the material. The temperature of this air is not controlled 
and varies somewhat from time to time. The material 
passes into the baker going from the bottom to the top 
and then out. Most of their carbonizing is done before 
dyeing and very little trouble is encountered. However, 
the materials carbonized are light weight flannels. A shift 
was made onto women’s cloakings and immediately trouble 
developed. The vegetable material was not completely 
carbonized and excessive tendering also occurred. Here 
is a case of the equipment being suitable only for light- 
weight materials. 

The examples given here are typical of the extreme 
variation in equipment and conditions existing in mills 
where carbonizing is done. They illustrate the difficulty 
with which an investigation into the carbonizing process is 
attended. They also explain why fixed conditions of time, 
temperature of baking, concentration of acid, etc., cannot 
be given for all cases, but must vary from mill to mill 
according to their equipment, types of material manufac- 
tured, etc. 

However, certain fundamental facts have been ascer- 
tained in our work, which are common to any and all 
carbonizers, regardless of equipment, etc. It is an under- 
standing of these fundamental facts or conditions which 
will help to eliminate many of the troublesome conditions 
encountered today in commercial carbonizing. 


Summary 


17. A sodium sulfate (calcined Glauber’s salt) solu- 
tion (2% Na2SOx4) when used at a boil, removes 25-30% 
more sulfuric acid from carbonized wool than does water. 
If used at ordinary room temperature it removes the same 
amount of acid as does water. Cold water removes slight- 
ly more acid than does boiling water. A single treatment 
in boiling sodium sulfate solution is as effective in re- 
moving acid as two treatment in boiling water. Treating 
with sodium sulfate solution and then water removes 
approximately the same amount of acid as treating with 
water and then sodium sulfate solution. 

Carbonized material treated with boiling sodium sul- 
fate solution tends to be more level dyeing than that 
treated with water, but it appears to have no appreciable 
effect on resist spots. 

18. It is shown that the amount of acid absorbed or 
retained by wool after saturation in acid and extraction, 
cannot be calculated from the increase in weight of the 
material. 
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19. High acid soaking temperatures 71° C. (160° F.) 
produce a smaller decrease in affinity for acid dyes than 
do low temperatures, 24° C.-27° C. (75° F.-20° F.). It 
is possibly due to better penetration and distribution at 
high temperature and a surface effect at low temperature. 

The effect of raising the temperature of the acid soak- 
ing bath on the ammonia nitrogen content of carbonized 
wool follows its dyeing behavior. The ammonia nitrogen 
content is greater at low soaking temperatures than at 
high. 

20. Wool treated with appreciable amounts of alkali 
exhibits an increase affinity for acid dyes. Wool treated 
with alkali, then carbonized, exhibits a smaller decrease 
in affinity for acid dyes than ordinary carbonized wool. 
The influence of the alkali on the dye affinity of the wool 
depends on the amount of alkali present in the wool. 

21. Time and temperature of baking necessary to car- 
bonize vegetable material, particularly burrs, properly, 
depends on the equipment available, construction and 
weight of the material, as well as type and size of burrs, 
etc. 

22. The concentration of sulfuric acid necessary to 
properly carbonize burrs depends on time of soaking, 
temperature and time of baking, etc. However, less than 
a 3% solution of sulfuric acid is not practical. 

23. A low acid soaking temperature gives a cleaner 
fabric than a high temperature. The vegetable material 
is more brittle and friable and dusts out more cleanly 
and easily. 

24. Wetting agents appear to have no appreciable effect 
in facilitating the carbonization of the vegetable matter 
(burrs), under the conditions worked with. It is possible 
that they may be advantageously used in commercial 
work, on stubborn cases. 

25. The carbonizing equipment of several representa- 
tive mills was observed in operation. Extreme variation 
in equipment and operating conditions was found to exist 
in these mills, which explains why troubles encountered 
and solved in one mill usually do not apply to others. 

The fundamental facts ascertained in this investigation, 
however, apply to all carbonizers, regardless of equipment, 
and should be of help in solving their particular problems. 
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“Frosted Wool.” 
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This paper will be published in its entirety in a coming 
edition of the Reporter, together with the regular report 
of the Sectional Meeting, but the following abstract is 
given in advance for the benefit of the members of the 
Association : 

The research facilities of the Lowell Textile Institute, 
Lowell, Massachusetts, have been engaged for the past 
two years in developing and perfecting a new and novel 
method of freeing grease wool and other similar animal 
fibers from extraneous matter such as burrs, seeds, shive, 
chaff, paint, tar and earth impurities. The sorted grease 
wool is subjected to a temperature of —40° F. while being 
moved through a specially constructed insulated chamber 
containing a carrying apron and a duster (where the 
foreign matter is removed) at the rate of as high as 
twelve hundred pounds per hour. 

The time cycle for cleaning is slightly less than three 
and one-half minutes. 

The freezing process removes vegetable matter to less 
than one-half of one per cent of the original grease weight, 
about two-thirds of the grease and practically all the 
other foreign matter. 

The principle of the process depends on the fact that 
wool grease will freeze, and when frozen is friable, and 
can easily be shattered and reduced to dust by mechanical 
agitation, which, when being removed, carries with it the 
other freed foreign matters. 

The fiber itself does not freeze and is not damaged. 

The research has progressed to the point where the 
process has been demonstrated on a commercial scale and 
several hundred thousand pounds of wool have been 
treated for the industry. 

The advantages of the process are: A saving in soap, 
elimination of alkali in scouring, improved color and feei 
to the finished products, worsted noils commercially free 
from vegetable matter, a reduction in the pollution of 
streams from waste scouring liquors, as compared with 
the usual wool scouring process with soap and alkali, and 
intangible savings in processing from clean wool to fin- 
ished fabrics. 

The process will find favor with the wool grower, in 
that it will make it possible for sheep to feed in many 
places where only burr-bearing plants will grow, without 
serious detriment to the wool, and to the manufacturer 
who now can convert defective wools into free wools at 
a very low cost and use them without fear. 


The research and development of the process has been 
carried out under the direction of Edgar H. Barker, head 
of the Wool Department of the Lowell Textile Institute, 
for the Frosted Wool Process Company of California, 
who own the patents and are financing the project. 
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A Fundamental Study of the 


Wool Carbonization Process 


By BERTIL A. RYBERG"? 


INTRODUCTION 


HE process of wool carbonization using aluminium 

chloride as the agent, was first successfully used 

in the early eighties. In this process the active 
carbonizing agent is hydrochloric acid produced at first 
by hydrolysis, then by decomposition of the aluminium 
chloride. It is similar to the sulfuric acid process in that 
a mineral acid is the actual destroyer of the vegetable 
matter. 

It is used quite extensively today both on raw stock 
and piece goods. A number of advantages are claimed 
for it over the sulfuric acid process, chief of which is 
the condition of the wool after carbonizing. It is not our 
purpose to prove which is the better method, since that 
depends almost entirely on the particular requirements, 
equipment, cost, etc. of the manufacturers who do car- 
bonizing. 

The control of the process to avoid damage to the wool 
must be considered one of its important phases. There- 
fore it is our purpose to make a study of each step in the 
process and to determine what factors affect the wool 
the most, especially in regard to its affinity for acid, mor- 
dant acid and mordant dyes. This then, is directly con- 
nected with the so-called resist spots, cloudy dyeings, 
shadedness from side to side, etc. encountered in com- 
mercial piece goods carbonizing. 

The usual procedure is to thoroughly saturate the 
material, preferably in the open width, with a 4%-10% 
(5° to 12° Be) aluminium chloride solution, to which 
has been added a small amount of hydrochloric acid, this 
being done in a regulation soaking tank. The material 
is extracted by squeeze rolls, vacuum slot or hydro-ex- 





*Parts I, II, and III will be found in the Proceedings of the 
A.A.T.C.C., AMERICAN DyesturF Reporter, April 23, 1934. 

* Research Associate for the American Association of Textile 
Chemists and Colorists at the Lowell Textile Institute. 

*A Sub-Committee of the American Association of Textile 
Chemists and Colorists on the Carbonization of Wool, has acted 
in an advisory capacity in connection with this project. The 
committee is as follows:—Roland E. Derby, Chairman, Hugh 
Christison, Harold Leitch, Claxton Monro, Alex. Morrison and 
Louis A. Olney. 
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Part V* 
Study of Aluminium Chloride 
Proeess and its Effect Upon the 
Dyeing Properties of Wool 


tractor and dried at about 93° C. (200° F.) and then 
baked at 115° C. (200° F.) to 127° C. (260°F.). It is 
thoroughly dry milled which removes most of the alumi- 
nium compounds as well as the vegetable material. The 
remaining aluminium is either disregarded or removal is 
attempted with hot dilute hydrochloric acid, about 2% 
on the weight of the material. The goods are rinsed, 
some treating with ammonia and then dyed and finished. 

The materials used in this work consist of a high 
grade worsted cloth, with a plain weave, weighing 8 ozs. 
per running yard, and a typical 12 oz. woolen cloth con- 
taining small pieces of burrs. The worsted material is 
used in studying the effect of the various conditions on 
the wool. The woolen material as a means of observing 
the conditions under which the vegetable material (burrs) 
is carbonized. 

Mill conditions will be duplicated as nearly as our 
available equipment will permit in order that the infor- 
mation and data obtained will be of the greatest prac- 
tical value to the industry. 


EXPERIMENTAL WORK 


The first thing to be considered is the action of the 
aluminium chloride while the wool is being saturated. 
Aluminium chloride is the salt of a weak base and a strong 
acid. Such salts are hydrolyzed in aqueous solution, 
Al,Cl, :12H,O ——> 2Al (OH), + 3H,O + 6HCI 4 
until equilibrium is reached. This releases hydrochloric 
acid which is absorbed by the wool to a greater extent 
than the aluminium hydroxide also formed. The removal 
of one of the products of hydrolysis promotes further 
hydrolysis, so that the concentration of the aluminium 
chloride is gradually reduced. This naturally reduces the 
efficiency of the carbonizer. The more dilute the solution 
of such a salt the greater the degree of hydrolysis. Any 
alkali retained by the wool from scouring or milling will 
also reduce the efficiency of the carbonizer by neutraliz- 
ing the acid formed. The addition of one of the prod- 
ucts of hydrolysis will diminish the hydrolysis of a salt. 
Thus the addition of hydrochloric acid to the aluminium 
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chloride solution will cut down the hydrolysis, take care 
of any residual alkali and hold the efficiency of the car- 
bonizer constant. 


The amount of hydrochloric acid to be added to the 
carbonizer from time to time is determined by a simple 
test. A definite sized sample of the carbonizing liquor 
is taken, which is based on a computed relationship to 
the size of the saturating tank. This sample is diluted 
to 4.81% (6° Be) and a small amount of an indicator, 
Tropaolin 00 with a pH range of 1.4-1.8 is added. One- 
half normal hydrochloric acid is added until the indicator 
shows a permanent red tint, pH 1.4-1.6. The amount of 
acid to be added to the tank is calculated from the amount 
of acid used in this test. 


Carbonizing can be done without the addition of extra 
acid, but the concentration of aluminium chloride must be 
considerably greater. A 5.63% (7° Be) aluminium chlor- 
ide solution containing the proper amount of additional 
acid will remove burrs as well as a 9-10% (11° or 12° 
Be), solution without additional acid. However, because of 
the activity of hydrochloric acid and the avidity of wool 
for it, it should be closely watched in order that any 
effect on the wool be minimized. 


According to Fernandez*, a 8.13% (10° Be) alumi- 
nium chloride solution requires the addition of 1 pound 
of 35% (22° Be) hydrochloric acid (concentrated) to 
every 10 pounds of the solution in order to obtain car- 
bonization. Such a solution then contains 8.13% alumi- 
nium chloride and 3.6% acid, a ratio of 1 part acid to 2.2 
parts chloride. This appears to be more acid than should 
be necessary. 

A well known mill which does considerable carbonizing 
with aluminium chloride, states that they find a propor- 
tion of acid to aluminium chloride of 1 to 3.1 most suit- 
able for their requirements and their usual concentration 
of aluminium chloride used is 6% (7.5° Be). The latest 
information obtainable from a manufacturer of both alum- 
inium chloride and hydrochloric acid, recommends start- 
ing the bath without additional acid, then as used check 
the bath frequently and add acid sufficient to hold acid 
to Tropaolin 00, that is a pH of 1.4-1.6. The commer- 
cial product 28% (32° Be) aluminium chloride when 
diluted to 4.81% (6° Be) has an acid reaction to Tropao- 
lin 00, which explains why they advocate starting with- 
out additional acid. Ten to twenty percent of the alumi- 
nium chloride based on the weight of the wool, is re- 
moved from the solution by the wool. 

There is a considerable divergence of opinion regard- 
ing the correct amount of acid to use. Some believe that 
a low concentration of aluminium chloride plus consider- 
able acid is best, others believe that the chloride alone 
should be used and again others vary in between. The 





*R. O. Fernandez,—Carbonizing with Chloride of Alumina. 
Am. Dyestuff Reptr. 11, 392 (1923). 


cost factor enters into it naturally, and probably influ- 

ences some in their opinion. 

1. The Effect of Aluminium Chloride Carbonization on 
the Affinity of Wool for Acid and Basic Dyestuffs. 
An 8.13% (10° Be) solution of aluminium chloride 

C.P. was divided into three parts as follows: 

1. 8.13% Al,Cl, (10° Be Al,Cl,—12H,O). 

2. 8.13% Al,Cl, (10° Be Al,Cl,—12H,O) plus 
1.8% HCl. 

3. 8.13% Al,Cl, (10° Be Al,Cl,—12H,O) plus 
3.6% HCl. 

Samples of wool cloth containing pieces of burrs, were 
immersed in each for 15 mins. squeezing four times dur- 
ing immersion. It was observed that it is much more 
difficult to saturate the wool with these solutions than 
with a sulfuric acid solution. The samples were dried 
carefully for 20 mins. at 77°-80° C. (170°-175° F.), 
(sensibly dry) and then baked 15 mins. at 127° C. (260° 
F.). They were thoroughly rubbed and manipulated in 
order to remove as much of the aluminium compounds as 
possible, there being no further treatment before dyeing. 
The vegetable matter in all of the samples appeared to be 
completely carbonized. The sample treated with! the 
greatest amount of hydrochloric acid appeared to be the 
cleanest. 

The above treated samples were dyed together with an 
uncarbonized piece of the same material, using 1% of 
Wool Fast Blue GL C.I. 833 an acid dye, and 20% 
Glauber’s salt, boiling 114 hours. Examination of the 
dyed samples showed that the untreated material had the 
lowest affinity for the dye, that is the carbonized pieces 
were more heavily dyed than the uncarbonized. This is 
exactly opposite to what takes place when carbonizing 
with sulfuric acid. The sample treated with the most 
hydrochloric acid appeared to be the most heavily dyed 
of the carbonized samples. 

The results seem to indicate that the carbonizing treat- 
ment increased the affinity of the wool for the dyestuff 
used. This is in direct contrast to the sulfuric acid 
method where the affinity for acid dyes is decreased. 

A further check on these results was made using acid 
dyes of various types and constitution. 

A large number of samples of a worsted cloth were 
thoroughly wet out in hot water, extracted and then im- 
mersed for 15 mins. in a 8.13% (10° Be) aluminium 
chloride solution containing an additional 1.8% hydro- 
chloric acid. They were squeezed twice during immer- 
sion and then extracted. They were carefully dried for 
15 mins. at 79° C. (175° F.) (sensibly dry) and then 
baked 15 mins. at 127° C. (260° F.). They were then 
rubbed and manipulated to remove the residual aluminium 
compounds. Two samples were further treated by work- 
ing them in warm dilute hydrochloric acid solution (3%) 
for 15 mins. and then rinsing in water. 
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One and eight-tenths percent additional hydrochloric 
acid was selected as an average for commercial work. 

The carbonized samples were wet out in hot water and 
then dyed together with untreated material with the fol- 
lowing group of dyes (acid). 


Fast Red S C.I. 176 
*Sulphon Acid Blue B C.I. 209 
Sulphon Acid Blue B HCl aftertreated C.I. 209 
Sulphon Cyanine 5RA CI. 289 
Supranol Scarlet C.I. 430 
Tartrazine C.I. 640 
Patent Blue A CI. 714 
Fast Wool Blue GL C.I. 833 
Alizarine Saphirol B C.I. 1054 
Alizarine Saphirol B HCl aftertreated C.I. 1054 
Alizarine Astrole B C.I. 1075 
Alizarine Sky Blue B C.I. 1088 


One percent of dyestuff, 20% Glauber’s salt brought 
to a boil in 15 mins. boiled 1% hours. 

All of the dyes used exhibited the same effect although 
in varying degrees. In all cases the carbonized material 
was dyed a deeper color than the uncarbonized. This 
effect is exactly opposite to that produced by sulfuric 
acid. Those samples further treated with hydrochloric 
acid exhibited practically the same effect but possibly not 
as pronounced. 

The dyed samples were measured on the recording 
spectrophotometer* in order to record the differences 
shown by the samples. 

Figure 1 represents the curves obtained from untreated 
cloth and the same material after carbonizing, wetting 
out and drying. This shows the effect of carbonizing on 
the color of the grey material. The middle curve repre- 
sents untreated material compared to a standard white of 
magnesium oxide. The lower curve shows carbonized 
material compared to magnesium oxide. The highest 
curve shows carbonized material compared to a standard 
of untreated material, giving a direct reading of the dir- 
ference in their reflecting power. The difference in re- 
flectance between the two at the dominant wavelength, is 
small enough to have no appreciable effect on the dyed 
samples. 

Figure 2 Fast Red S C.I. 176. Here the carbonized 
sample shows a consistently lower reflectance over the 
entire range and especially so at the dominant wavelength. 

Figure 3 Sulphon Acid Blue B C.I. 209 shows a large 
difference in reflectance. 

Figure 3B Carbonized material rinsed in dilute hydro- 
chloric acid shows a smaller difference in reflectance than 
in figure 3. 





*Dyeing of acid containing carbonized goods would never be 
attempted in practice with some of these dyes. 

*A. C. Hardy—A Recording Photoelectric Color Analyzer. 
J. Optical Soc. Am. & Rev. Scientific Instruments. Vol. 18, No. 
2, Feb. (1929). 
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Figure 4 Sulphon Cyanine 5RA C.I. 289 is represented 
by the lower pair of curves. The upper pair of curves 
are the same thing magnified five times. Magnification 
such as is shown here can only be done on samples which 
show less than 20% reflectance, as is the case with this 
particular sample. It is very useful when examining 
samples which are very heavily dyed and also with dark 
colors. 

Figure 5 Supranol Scarlet C.I. 430. Here again the 
carbonized sample gives a lower reflectance. 

Figure 6 Tartrazine C.I. 640. 

Figure 7 Patent Blue A C.I. 714 both exhibit a lower 
reflectance for the carbonized samples. 

Figure 8 Alizarine Saphirol B C.I. 1054. 

Figure 8B Alizarine Saphirol B C.I. 1054 aftertreated 
with hydrochloric acid. Since aluminium is used as a 
mordant with this dyestuff in printing wool, the results 
given in Fig. 8 should be false. However Fig. 8B still 
shows a noticeable difference in affinity after apparent 
removal of residual aluminium with hydrochloric acid. 

Figure 9 Alizarine Sky Blue B C.I. 1088 shows a 
noticeable increase in affinity due to carbonization. 

Figure 10 Alizarine Astrole B C.I. 1075 also exhibits 
a noticeable increase in affinity due to carbonization. 

A further check on the above illustrations was made by 
spotting samples of wool cloth with 8.13% (10° Be) 
aluminium chloride solution and also the same solution 
containing 3.6% extra hydrochloric acid. They were 
carefully dried 15 mins. at 79° C. (175° F.) and baked 
15 mins. at 127° C. (260° F.). They were given a 
mechanical treatment and then dyed together with 1% 
Brilliant Milling Blue B, 20% Glauber’s salt, boiling for 
1% hours. The spotted portions of the material were 
much darker than the rest of the material and the extra 
acid seem to make this difference more pronounced. 

Fig. 11 Fast Wool Blue BL C.I. 833 shows the effect 
of the addition of hydrochloric acid to the aluminium 
chloride solution. The topmost curve represents untreated 
material. The second curve represents carbonizing with 
aluminium chloride solution of 8.13% (10° Be) strength 
made from C.P. chemicals. The two lower curves rep- 
resent 1.8% and 3.6% additional hydrochloric acid. The 
addition of the acid increases the affinity of the carbonized 
material for the dye above that caused by aluminium 
chloride alone. 

Samples of the material were carbonized as before with 
8.13% (10° Be) aluminium chloride solution plus 1.8% 
additional acid. They were treated mechanically to re- 
move the aluminium compounds and then dyed together 
with untreated material using basic dyes such as Brilliant 
Green Crystals C.I. 662 and Safranine C.I. 841. 

Figure 12 Brilliant Green Crystals C.I. 662 gave pecu- 
liar results. The carbonized material exhibits a slight 
increase in affinity for this particular dyestuff which is 
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contrary to what should be expected. However, this basic 
ith dye exhibits unusual characteristics in that it will dye wool 
3% mordanted with sodium thiosulfate. Any residual alum- 
re- inium might therefore act as a mordant for this particular 
her basic dyestuff. 
ant Figure 13 Safranine C.I. 841 is a typical basic dye- 

stuff and shows a lower affinity for the carbonized wool. 
>Cu- Basic dyestuffs are of little commercial value in wool 
ight dyeing, but are used here as indicators of any change in 
n is 


the dyeing properties of wool brought about by various 








treatments. They will show an opposite effect from that 
shown by acid dyestuffs. 

The illustrations given here show conclusively that 
aluminium chloride carbonizing of wool under practical 
conditions has an effect on the wool. It increases the 
affinity of the wool for acid dyestuffs and decreases the 
affinity for basic dyestuffs. This is directly opposite to 
what takes place when carbonizing wool with sulfuric 
acid. 

It is interesting to note that two processes used for 
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the same purpose, that of removing the vegetable material 
from wool, have an opposite effect on the wool. Sulfuric 
acid is an oxidizing agent as well as a strong acid, under 
these conditions. M. Harris® has shown that sulfuric 
acid increases the rate of oxidation of wool considerably 
at higher temperatures 121° C. (250° F.). Oxidation of 
wool apparently decreases its affinity for acid dyes and 
increases its affinity for basic dyes as shown by B. A. 
Ryberg®. The same effect or change in dye affinity is 
also produced by normal peroxide bleaching of wool. 

Hydrochloric acid is a strong mineral acid and is 
strongly absorbed from a dilute solution by wool. It is 
non-oxidizing but the gaseous hydrogen chloride has a 
strong affinity for water, sufficient to dehydrate cellulosic 
materials at elevated temperatures. 

The aluminium chloride process for carbonizing wool 
is based on the fact that hydrochloric acid gas will de- 
hydrate cellulosic materials. Hydrochloric acid alone, of 
concentrations sufficient to carbonize vegetable material 
has a deleterious effect on wool. Dry hydrogen chloride 
gas does not have as much effect on the wool. The pro- 
duction of hydrochloric acid gas by decomposition of the 
aluminium chloride, allows maximum carbonizing or de- 
hydrating action with minimum effect on the wool. 

2. The Effect of the Concentration of Aluminium 

Chloride in the Saturating Tank. 

Samples of the worsted material were wet out in hot 
water, extracted and then immersed in aluminium chloride 
solutions of concentrations varying from 4-10% AICI,, 
(6°-10° Be) for 15 mins. squeezing twice during im- 
mersion. They were extracted and dried carefully at 
82° C. (180° F.) for 15 mins., baked at 127° C. (260° 
F.) for 15 mins. and then thoroughly dusted to remove 
the aluminium compounds. They were wet out in hot 
water and dyed together with untreated material, using 
1% of Patent Blue A, 20% Glauber’s salt crystals and 
boiling for 1% hours. The results indicate that variations 
in the concentration of the aluminium chloride cause only 
a small variation in the increased affinity for acid dyes. 
This is in direct contrast to the sulfuric acid method, 
where the concentration of the acid in the soaking bath 
exerts a very noticeable effect. 

Figure 14 shows the effect of variation in the concen- 
tration of the aluminium chloride solution. Concentra- 
tions of 0, 4, 6, 8, and 10% AICI, were used and the 
greatest part of the residual aluminium compounds were 
removed mechanically. The highest curve represents un- 
treated material, the second curve represents 10% AICI,. 
The other concentrations all appear to have practically 
the same effect. According to this any variation in con- 
centration of the aluminium chloride would have prac- 


®M. Harris—A Study of the System Wool-Sulfuric acid- 
Water. Am. Dyestuff Reptr. 23, 227 (1934). 

*B. A. Ryberg—The Carbonization of Wool. 
Reptr. 23, 230-240 (1934). 
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tically no effect on the increase in affinity for acid dye- 

stuffs. 

It is possible that the highest concentration of the 
aluminium chloride used, 10%, showing the smallest 
increase in affinity is due to the fact that salts of this 
type shows an increase in hydrolysis with dilution. There- 
fore the ratio of the salt to acid held by the wool in- 
creases with the concentration and the larger amount of 
aluminium compounds formed can exert a greater pro- 
tective effect on the wool. 

3. The Effect of the Concentration of Additional Hy- 
drochloric Acid in the Aluminium Chloride Solution 
on the Affinity of the Carbonized Wool for Acid 
Dyes. 

Samples of the worsted material wet out in hot water 
and extracted, were immersed for 15 mins. in portions of 
an 8.13% (10° Be) solution of aluminium chloride, con- 
taining varying concentrations of additional hydrochloric 
acid, from 0 (C. P. AICI,) to 2% HCl. They were ex- 
tracted, dried 15 mins. at 82° C. (180° F.), then baked 
15 mins. at 127°C. (260°F.). The samples were thorough- 
ly dusted, wet out hot and then dyed together with un- 
treated material, with 1% Patent Blue A, plus 20% 
Glauber’s salt. The results given in Figure 15 show 
that an increase in the concentration of the hydrochloric 
acid results in a corresponding increase in affinity for 
acid dyestuffs above that caused by aluminium chloride 
alone. Figure 16, Fast Wool Blue BL, C. I. 833, shows 
the same effect. 

It is evident from the results obtained in both cases that 
the concentration of the acid in the carbonizing solution 
is very important. It is possible that uneven distribution 
of the acid on the material would cause uneven dyeing. 
Control over the concentration of the additional hydro- 
chloric acid is very important as can be seen from the 
preceding work. In the sulfuric acid method, an increase 
in the concentration of the acid results in a corresponding 
decrease in affinity for acid dyes. Here again, the op- 
posite effect on the wool of the two carbonizing methods 
is very noticeable. 


4. The Effect of Hydrochloric Acid on the Affinity of 

Wool for Acid Dyestuffs. 

Samples of the worsted material were treated as fol- 
lows: 

1. Material wet out in hot water and extracted was 
placed in the dryer with material containing commercial 
8.13% (10° Be) aluminium chloride solution. The whole 
was dried 15 mins. at 77° C. (170° F.) 

2. Repeat number 1 drying at 93° C. (200° F.) 

3. Material soaked in a 2% solution of hydrochloric 
acid for 15 mins., extracted and dried at room tempera- 
ture. 

4. Repeat number 3 drying at 71° C. (160° F.) for 
15 mins. 
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Fig. 15 


5. Repeat number 4 and in addition baking 15 mins. at 
127° C. (260° F.) 

The above samples were dyed together with untreated 
material with Patent Blue A and also Alizarine Sky 
Blue B, using 20% Glauber’s salt and boiling 11% hours. 
Figures 17 and 18 show that enough hydrochloric acid 
was absorbed from the drier atmosphere during drying 
of samples 1 and 2, to increase their affinity for the acid 


dyes used. 


Figure 19, Patent Blue A, shows that hydrochloric acid 
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Fig. 22 


has a very noticeable effect on the dye affinity. It repre- 
sents the effect of the treatment of samples 3, 4 and 5. 
Untreated material shows the smallest affinity (highest 
curve) then sample 3 shows an increase, sample 4 a 
greater increase and sample 5 the greatest increase. Bak- 
ing at 127° C. (260° F.) apparently increased the action 
of the acid on the wool. 


Figure 20, Alizarine Sky Blue, shows the same effect. 


The experiments given in sections 3 and 4 seem to 
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indicate that hydrochloric acid is the agent which reacts 
on the wool and increases its affinity for acid dyes. 

A belief exists among a group of manufacturers and 
chemists, that aluminium compounds are retained by the 
wool in appreciable quantities, even after various after- 
treatments, which cause an increase in dye affinity, the 
aluminium acting as a mordant. This may well be so, 
when aluminium sensitive dyes are used, but should not 
have any effect with many of the acid dyes which do not 
form lakes with aluminium. 


5. The Effect of Residual Aluminium Compounds on 
the Affinity of Carbonized Wool for Acid Dyestuffs. 


Samples of the worsted material were wet out in hot 
water, extracted and immersed 15 mins. in an 8.13% 
(10° Be) solution of aluminium chloride and squeezed 
twice during immersion. They were then dried 15 mins. 
at 82° C. (180° F.) and baked 15 mins. at 127° C. (260° 
F.) The samples were further treated as follows: 

1. Untreated. 

2. Aluminium compounds removed mechanically by 

dusting. 

. Material thoroughly dusted and further treated with 
a 1% solution of hydrochloric acid for 15 mins. at a 
boil, then rinsed in water. 

4. Repeat 3 then further treated with ammonia and 

rinsed in water. 

These samples were then dyed together using Patent 
Blue A, 20% Glauber’s salt and boiling for an hour and 
a half. 

The results given in Figure 21, indicate that the affinity 
of the wool for acid dyes is increased by the carbonizing 
treatment. Appreciable amounts of residual aluminium 
compounds tend to increase further this affinity. The 
curves from the top down show respectively : 

1. Untreated material. 

2. Aluminium removed mechanically. 

3. All of the aluminium compounds present. Aluminium 
removed mechanically, then treated with hydrochloric 
acid and neutralized with ammonium hydroxide. 

4. Aluminium removed mechanically then treated with 
hydrochloric acid. 

It is significant that mechanical removal of the alumi- 
nium compounds produces a wool with the smallest in- 
crease in affinity for acid dyes. This condition is of 
value in that dry milling of the material to remove or 
crush the vegetable matter, and then dusting, also removes 
these aluminium compounds saving an additional opera- 
tion. 

Practically all of the aluminium compounds are re- 
moved when a thorough mechanical treatment is given 
the material. R.O. Fernandez® states that dusted alumi- 
nium chloride carbonized stock when extracted with boil- 


ing — hydrolchloric acid, shows only a trace of aluminium 
2 
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0.05% total oxide, showing complete removal of alumi- 

nium mechanically. 

Hydrochloric acid is very firmly retained by carbonized 
wool even though it may not be held chemically, analysis 
of a sample of carbonized stock showed 2.62% HCl re- 
tained. 

It is more difficult to remove both vegetable material 
and aluminium compounds mechanically from woven fab- 
rics, especially those which have been milled before car- 
bonizing. 

Treatment with hot hydrochloric acid to remove resid- 
ual alumina remaining after mechanical treatment, in- 
creases further the affinity for acid dyes, which is a point 
in favor of the assumption that hydrochloric acid is the 
active agent which causes the wool to have an increased 
affinity for acid dyes after carbonizing with aluminium 
chloride. 

Further neutralization of the hydrochloric acid treated 
samples with ammonium hydroxide shows the same effect 
as when all of the aluminium compounds are allowed to 
remain on the material. 

The use of Patent Blue A as a typical example of acid 
dyes in general has been questioned, since it is used with 
aluminium hydrate in making pigments. It was recom- 
mended that Patent Blue V be used instead of A. The 
Colour Index has no reference to the use of the A type 
in making pigments, but does state that the V type is used 
in making inks and pigments. 

The work on the effect of residual aluminium was re- 
peated, dyeing with Patent Blue V. The results given in 
figure 22 were quite different from those obtained with 
Patent Blue A. Here the highest curve represents mate- 
rial containing all of the residual aluminium, the second 
curve aluminium removed mechanically and then treat- 
ment with hydrochloric acid and neutralization with am- 
monia. The third curve represents untreated material, 
aluminium removed mechanically and also aluminium re- 
moved mechanically and further treated with hydrochloric 
acid. 

This difference in behavior between Patent Blue A and 
V might be explained by a comparison of their chemical 
constitution. Both are sulfonated basic dyes of the tri- 
phenylmethane type. It can readily be seen from the fol- 
lowing formulas (see formulas on page [118] 162) that 
the A type is a more truly acid dye than the V type. 
Patent Blue A is a modification of the V type, in which 
the relatively heavy benzyl groups have been introduced, 
thereby further modifying any basic characteristics which 
the V type might possess. Patent Blue V should not be 
considered a truly typical acid dye since it is too nearly 
a basic dye in constitution. 

6. The Determination of the Amount of Aluminium 
Remaining in Aluminium Chloride Carbonized Ma- 
terial After a Thorough Mechanical Treatment. 

A number of samples of the worsted material were 
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carefully carbonized with 8.13% (10° Be) aluminium 
chloride solution (commercial) under average conditions. 

They were then given a thorough mechanical treat- 
ment by hand in order to remove as much of the alumi- 
nium compounds as possible. It should be noted here, 
that it is impossible to be sure that each and every 
sample has been given exactly the same mechanical treat- 
ment and therefore that the same amount of aluminium 
compounds is removed from each by this procedure. 

The residual aluminium remaining in the material after 
the above treatment was determined by the following 
methods : 

1. Samples were treated in a boiling solution of 1 N 
hydrochloric acid for 15 mins., then lifted, drained and 
rinsed thoroughly with distilled water, adding the rinse 
liquors to the acid solution. Determination of the alumi- 
nium in this solution by the usual gravimetric method 
gave an average value of 0.23% Al obtained as the oxide. 

2. Samples were ashed directly and the aluminium de- 
termined gravimetrically. It was noted that a small loss 
of the ash occurred during the ignition period, even when 
carried out with extreme care. This method gave an 
average value of 0.19% Al obtained as the oxide. 

3. Samples were digested by the Kjeldahl method using 
concentrated sulfuric acid, fuming nitric acid and potas- 
sium sulfate, until a clear melt was obtained. The melt 
was dissolved in distilled water and neutralized with an 
excess of ammonia and the whole was boiled a few min- 
utes. The precipitated aluminium hydroxide was deter- 
mined in the usual manner. The average value obtained 
for two duplicate determinations is 0.26% obtained as 
the oxide. 

A blank determination was also made on untreated 
material which gave a value of 0.06% Al. The differ- 
ence gives a value of 0.20% aluminium remaining on the 
material after a mechanical treatment by hand. 

A Kjeldahl determination of the total aluminium in the 
material previous to mechanical treatment gave a value 
of 1.16% Al, showing that a mechanical treatment by 
hand will remove about 80% of the aluminium remain- 
ing in the material after carbonizing. It is quite pos- 
sible that commercial dusting operations can remove even 
more than 80% of the aluminium. 

The amount of aluminium, about 0.20% remaining on 
the material after mechanical treatment, is small enough 
to have no appreciable effect in dyeing except when dyes 
are used which are particularly sensitive to aluminium. 
7. The Effect of Temperature in Drying the Alumi- 

nium Chloride Saturated Material. 

Samples of the worsted material were wet out in hot 
water, extracted and then immersed in 8.13% (10° Be) 
aluminium chloride solution for 15 mins. and extracted. 

They were carefully dried 15 mins. at temperatures 
ranging from 71° C. (160° F.) to 93° C. (200° F.) and 
then baked 15 mins. at 127° C. (260° F.). The alumi- 
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nium compounds were removed by mechanical treatment 
and the samples wet out hot and dyed together with un- 
treated material using 1% Patent Blue A, 20% Glau- 
ber’s salt boiling for 1%4 hours. 

The results are shown in figure 23, the highest curve 
representing untreated material, the second down, mate- 
rial dried at 93° C. (200° F.), the third down drying 
at 82° C. (180° F.) and the lowest one 71° C. (160° F.). 
It is surprising to note that the lower the temperature 
during drying, the greater the increase in affinity for 
acid dyestuffs. With sulfuric acid carbonizing the lower 
the drying temperature the smaller the decrease in dye 
affinity. Therefore a low drying temperature 71° C. (160° 
F.) is desirable for sulfuric acid and a high drying tem- 
perature is desirable for aluminium chloride 93° C. (200° 
F.). Varying temperature in different parts of the dryer 
might easily cause cloudy or shady dyeings, since a tem- 
perature variation of 5.5° C. (10° F.) will cause a no- 
ticeable difference in dye affinity especially at lower tem- 
peratures. 

The above work was repeated, dyeing with Sulphon 
Acid Blue B C.I. 209 figure 24. The same relative ef- 
fect of temperature in drying is shown as for Patent 
Blue A. 

Brilliant Milling Blue B, figure 25, an acid dyestuff, 
shows the effect of the drying temperature very well, 
as does Alizarine Sky Blue B C.I. 1088 figure 26. These 


colors are representative acid dyes and all seem to exhibit 
the same effect. 


8. The Effect of Relative Humidity in the Dryer. 

Samples of the worsted material wet out in hot water 
and extracted, were immersed for 15 mins. in a 8.13% 
(10° Be) aluminium chloride solution. They were 
squeezed twice during immersion, then extracted and 
carefully dried 20 mins. at 82° C. (180° F.) under con- 
ditions of varying relative humidity. Variations in rel- 
ative humidity were obtained by placing different quanti- 
ties of wet out and extracted material in The dryer with 
the material containing the carbonizer. The samples 
were then baked 15 mins. at 127° C. (260° F.) and given 
a thorough mechanical aftertreatment to remove the alumi- 
nium compounds. The samples were dyed together with 
untreated material using 1% Patent Blue A, 20% Glau- 
ber’s salt, boiling 1% hours. 

The results given in figure 27 indicate that variations 
in the relative humidity of the dryer have little or no 
effect on the increased affinity of the carbonized wool for 
acid dyes. The relative humidity in the dryer is very 
important in the sulfuric acid method for carbonizing 
wool, the lower it is the better the results obtained. 

9. The Effect of the Amount of Material Being Dried 
on the Affinity for Acid Dyestuffs. 

Samples of the worsted material wet out in hot water 
were saturated with 8.13% (10° Be) aluminium chloride 
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Fig. 28 


Fig. 29 


for 15 mins. and then extracted. They were carefully 
dried for 15 mins. at 82° C. (180° F.) as follows: 


1. One sample alone. 
2. Three samples together. 


3. Five samples together. 


then baked at 127° C. (260° F.), dusted and dyed to- 
gether with untreated material using Patent Blue A fig- 
ure 28 and also Brilliant Milling Blue B, figure 29. 


In both cases an increase in the amount of material 
114 
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Fig. 34 

in the dryer at any one time results in a correspondingly 

greater increase in dye affinity. 

10. The Combined Effect of the Drying Temperature 
and the Amount of Material in the Dryer at any 
One Time. 

Samples of the worsted material saturated with 8.13% 
(10° Be) aluminium chloride solution and extracted, were 
dried under varying conditions of temperature and 
amount of material in the dryer at any one time. They 
were then baked at 127° C. (260° F.) for 15 mins., 
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thoroughly dusted and then dyed together with untreated 
material. 

The results given in figure 30 Patent Blue A, indicate 
that the effect of the drying temperature is increased fur- 
ther by increasing the amount of material in the dryer 
at any one time. Alizarine Sky Blue B, figure 31 shows 
the same thing. 

The spectrophotometric curves here given represent un- 
treated material, highest curve, five samples dried to- 
gether at 93° C. (200° F.) next curve down; third curve 
five samples dried together at 82° C. (180° F.) and 
fourth curve the same drying at 71° C. (160° F.). Fig- 
ure 31 shows drying at 93° C. (200° F.) and at 77° C. 
(170° F.). 

All of the variations in increased affinity for acid dyes 
appear to be due to the action of hydrochloric acid on 
the wool. However, such an assumption must be care- 
fully considered. 

A possible explanation of these two factors affecting 
the dye affinity is as follows :— 

The wool has a greater opportunity to absorb hydro- 
chloric acid formed by hydrolysis and some decomposi- 
tion of the aluminium chloride at a low temperature than 
at a high temperature. The hydrochloric acid formed 
is not so easily volatilized at the lower temperature as at 
the higher therefore allowing the wool to retain more 
acid which in subsequent baking exerts a very noticeable 
effect on the dye affinity of the wool. A rise in tem- 
perature promotes hydrolysis thus furnishing the acid for 
the wool to absorb. 

Increasing the amount of material in the dryer with 
the same air content allows the air to become saturated 
with hydrochloric acid gas very quickly, which in turn 
allows the wool to absorb more of the acid formed by 
hydrolysis and decomposition. 

11. The Effect of Temperature in Baking the Material. 

Samples were wet out in hot water, extracted and im- 
mersed in 8.13% (10° Be) aluminium chloride solution 
for 15 mins. They were extracted and carefully dried at 
82° C. (180° F.) for 15 mins. and then baked 15 mins. 
at temperatures ranging from 104°-127° C. (220° F.- 
260° F.). They were treated mechanically to remove the 
aluminium and then dyed together with untreated material, 
using 1% of Patent Blue A, 20% Glauber’s salt, boiling 
1% hours. The results given in figure 32 indicate that 
temperature variations in baking exert only a very small 
effect on the increase in dye affinity. The variation in 
affinity due to variation in the temperature during baking 


can safely be disregarded. Increasing the baking tem- 


perature in the sulfuric acid process results in a corres- 
ponding decrease in affinity for acid dyes which also is 
small enough to be disregarded. 
12. The Effect of Time in Baking. 

Samples of the worsted material were saturated with 
8.13% (10° Be) carbonizer solution, extracted and dried 
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at 82° C. (180° F.) for 15 mins. They were carefully 
baked at 127° C. (260° F.) for varying periods of time. 
(15-30-60 mins.). They were then dusted thoroughly 
and dyed together with untreated material using 1% of 
Patent Blue A, 20% Glauber’s salt, boiling 114 hours. 
The results given in figure 33 indicate that a fairly large 
increase in the time of baking results in a relatively smail 
increase in dye affinity. The difference here is small 
enough to be disregarded in commercial work. 

Patent Blue A is used as a representative acid dye- 
stuff because it is level dyeing and gives a spectrophoto- 
metric curve having two minimum and one maximum 
point. It represents an average increase in dye affinity due 
to carbonizing, of the group of dyes given in the first part 
of this paper. 

It has already been shown in sections 5 and 6, that the 
amount of aluminium compounds remaining in the mate- 
rial after dusting is so small as to have no appreciable ef- 
fect on the affinity for acid dyes. If particularly sensi- 
tive dyes are used it is possible that the shade of the dye- 
ing would be influenced even by this small amount. We 
do not feel that Patent Blue A is sensitive enough to 
aluminium to be affected by the small amount remaining 
after mechanical treatment. 

Variables which exercise a noticeable influence on the 
increased dye affinity have been checked by using from 
two to four representative dyes and in all cases the re- 
sults were the same, possibly varying slightly in degree. 
13. Ways in Which Resist Spots may be Formed in 

Aluminium Chloride Carbonizing. 

Attempts were made to create unevenness in dyeing by 
various modifications of the carbonizing process. 

1. Material was spotted with water, with carbonizer 
and with 2% hydrochloric acid previous to drying. No 
differences could be seen where the water and carbonizer 
were spotted. Spotting with hydrochloric acid showed up 
slightly deeper in shade after the material had been dried, 
baked, dusted and dye. 


2. The above experiment was repeated, spotting after 
drying, previous to baking. Again the hydrochloric acid 
spots were the only ones to show. 

It has been shown in section 2, that the concentration 
of aluminium chloride has very little effect on the increase 
in dye affinity, within the limits chosen, 4% to 10%, 
which confirms the above work. 

It has also been shown in sections 3 and 4, that the 
concentration of hydrochloric acid is an important variable 
which has a noticeable effect on the increased affinity for 
acid dyes. This bears out the results obtained above. 

A comparison of the work done on the sulfuric acid 
and aluminium chloride methods for carbonizing wool 
shows the following points: 

1. Sulfuric acid carbonizing decreases the affinity of 
wool for acid dyes and increases its affinity for basic dyes. 
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Aluminium chloride carbonizing has an opposite effect, 
it increases the affinity of the wool for acid dyes and de- 
creases its affinity for basic dyes. 

2. The concentration of the sulfuric acid is important 
and the concentration of the aluminium chloride is not 
important regarding their effect on the wool. 

The concentration of additional hydrochloric acid is im- 
portant in the aluminium chloride method. 

3. A low drying temperature 71° C. (160° F.) is de- 
sirable for sulfuric acid and a high drying temperature 
93° C. (200° F.) for aluminium chloride. 

4. Low relative humidity is essential for sulfuric acid 
in drying and baking. It has no appreciable effect on 
the aluminium chloride method. 

5. Time and temperature during baking exert only a 
small effect on both methods. 


The number of opportunities for and the severity of 
resist spots and uneven dyeing, are greater in the sulfuric 
acid method than in the aluminium chloride method. 
Therefore, a better control of the sulfuric acid method is 
advisable for good work, than for the aluminium chloride 
process. 


14. The Comparative Effect of Sulfuric Acid Carbon- 
izing and Aluminium Chloride Carbonizing on the 
Affinity of Wool for Acid and Mordant Acid 
(Chromate) Dyes. 

Samples of the worsted material were treated as fol- 
lows: 

1. Material carbonized with 6% sulfuric acid under 
average drying and baking conditions. 

2. Material carbonized with 8.13% (10° 
nium chloride under average conditions. 

3. Material carbonized with 2% hydrochloric acid un- 

der the same conditions as 2. 

4. Material carbonized with 8.13% (10° Be) alumi- 
nium chloride plus 2% hydrochloric acid under the same 

conditions as in 2 and 3. 


alumi- 


3e) 


The aluminium chloride samples were thoroughly dusted 
and then all were dyed together with untreated material, 
after wetting out in hot water in order to remove some 
of the excess acid, so that the dyeing can take place 
more slowly and evenly. The dyeing was done with 
20% Glauber’s salt and boiling 114 hours. 

Figure 34 Patent Blue A, shows the effect of the above 
treatments on the affinity of the wool for this dye. The 
highest curve represents carbonizing with sulfuric acid 
showing a decrease in affinity. The next curve down rep- 
resents untreated material. The third curve represents 
carbonizing with aluminium chloride alone. The fourth 
curve represents hydrochloric acid alone and the fifth 
curve aluminium chloride plus hydrochloric acid, which 
is practically the same as the acid alone. Curves 4 and 
5 further indicate that hydrochloric acid is the agent 
which causes an increase in dye affinity. 
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Figure 35 Alizarine Sky Blue B shows the same rel- 
ative effect due to the various treatments, as does Patent 
Blue A. 

Figure 36 represents a mixture of dyes containing 
0.4% Alizarine Saphirol B, 0.4% Alizarine Rubinole and 
0.2% Tartrazine, all acid dyes. The effect of sulfuric 
acid carbonizing is very noticeable, the highest curve, 
showing a large decrease in affinity. The other curves 
show the same effect as obtained with single dyes. 

A visual examination of these samples shows that the 
samples untreated; treated with aluminium chloride; hy- 
drochloric acid; and the two together are the same shade 
varying only in depth. The sample carbonized with sul- 
furic acid is very different. It appears to have taken 
up mostly Alizarine Rubinole, some of the Saphirol and 
very little of the Tartrazine, whereas the others seem to 
have taken the dyes more nearly in the proportions exist- 
ing in the original mixture. 

Figure 37 Neolan Blue GR, a dye resembling a chrome 
color lake, shows a somewhat different effect. The high- 
est curve represents sulfuric acid carbonizing, showing 
a decrease in affinity, the same as exhibited by the acid 
dyes. The next curve shows untreated material. The 
lowest curve represents three samples, treatment with 
aluminium chloride alone (commercial), hydrochloric 
acid alone, and the two together. All three treatments 
show the same increase in dye affinity. 


The fact that the three samples show the same increase 
in affinity with a chromate type dye, indicates that any 
aluminium which might remain on the material after dust- 
ing, was insufficient to affect its dye affinity. 

15. The Mechanism of the Aluminium Chloride Proc- 
ess for Carbonizing Wool. 


It is quite generally agreed today, that this process de- 
pends upon the decomposition of aluminium chloride plus 
water of crystallization, forming hydrochloric acid gas 
during baking, the active agent for the removal of the 
vegetable matter from wool. 
(AIC1,-6H2O).+-heat—>2A1l(OH) ,+-3H,O+6HCI + 

There is also a belief existant, that anhydrous alumi- 
nium chloride is formed in baking, which possess a strong 
enough affinity for water to dehydrate the vegetable ma- 
terial. Such a belief seems rather impossible for the sim- 
ple reason that if anhydrous aluminium chloride possesses 
an affinity for water strong enough to dehydrate vege- 
table material, it could not reach an anhydrous state un- 
der carbonizing conditions. It would retain its water of 
crystallization in preference. 

J. Ordway’ states that an aqueous solution of alumi- 
nium chloride loses hydrochloric acid when evaporated, 
particularly at elevated temperatures. If evaporation is 
carried to dryness, a basic product is formed, completely 


7J. Ordway—Am. J. Sci. 26, 203, (1858). 
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Fig. 36 
soluble in water. Repeated evaporation produces consid- 
erable aluminium oxide or hydroxide. 

P. Sabater* states that crystals of aluminium chloride 


Al,Cl,-12H,O do not melt. When heated they give off 


water and hydrogen chloride leaving 21.6% aluminium 
oxide as a residue. 


Decomposition of Aluminium Chloride® 
Crystal AICl,-6H,O heated 12% hours 


it SN. Wins snark back oes p einldcds 12% hr. 16 hr. 
% Residue remaining based on wt. 

SE NN iii aca bak wax akin dais 32.8 32.3 
% Cl in residue based on residue..... 13.37 12.5 
% AICI,-6H,O equiv. to Cl in residue 

PROSE OM SOMERS onc s ic eccnnssses 30.3 28.3 
% AlCl, equiv. to Cl in residue based 

SON INE edict g- nisg.s Wb wk eet ae vac 16.8 15.7 
% Cl in residue based on original .crys- 

SE Seok A hee Wh ene ie oh eee a te 4.4 4.0 
% AICI,-6H,O equiv. to Cl in residue 

based on original crystals......... 10.00 9.1 
% AICI, equiv. to Cl in residue based 

on ormpmal crystals. ..... .0....6.5 5.3 5.0 


The decomposition of aluminium chloride by itself when 
heated does not necessarily show what takes place when 
wool is present. Figure 38 shows the rate of decompo- 
sition of aluminium chloride on wool.° 

The work represented by figure 38 indicates that de- 
composition does takes place in the presence of wool, 
therefore hydrochloric acid so formed must be the active 
agent which dehydrates the vegetable material leaving it 
in an easily removable condition. 

Wool is known to have a strong affinity for hydro- 
chloric acid, absorbing it readily from the air (section 
4) if present, from dilute solutions etc., and retaining 
it very tenaceously. Since aluminium chloride is hydro- 
lyzed in aqueous solution, the wool absorbs the hydro- 
chloric acid formed which then has an opportunity, when 


*P. Sabater—Bull. Soc. Chim. 3, 1, 88, (1889). 
®* Work done by the research staff of the Merrimac Chemical 
Co., Everett, Massachusetts. 
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heated, to react on the wool and change its dyeing proper- 
ties. 
SUMMARY 

The following points cover in a brief way, the work 
presented in this paper : 

1. Aluminium chloride carbonization of wool increases 
its affinity for acid dyes and decreases its affinity for 
basic dyes. This is directly opposite to the effect on the 
wool, obtained when carbonized with sulfuric acid. 

A group of representative acid dyestuffs selected from 
the Colour Index, were used and all exhibited the same 
effect varying slightly in degree. 

2. The concentration of aluminium chloride in the 
saturating tank has a very small effect on the increased 
affinity for acid dyestuffs, 3% (4° Be) showing prac- 
tically the same effect as 6.5% (8° Be). Thus concen- 
tration of the aluminium chloride would be so adjusted 
as to obtain maximum efficiency in destroying the vege- 
table matter. 

3. The concentration of the extra hydrochloric acid 
added to the aluminium chloride to step up its efficiency 
as a carbonizer, should be closely controlled. Increasing 
the concentration of the additional hydrochloric acid in- 
creases the affinity of the carbonized wool for acid dye- 
stuffs still further. 
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Uneven distribution of the extra hydrochloric acid may 
result in uneven dyeing. 

In sulfuric acid carbonizing, an increase in concentra- 
tion of the acid results in a corresponding decrease in 
affinity for acid dyestuffs. 

4. Wool treated with hydrochloric acid alone, then dried 
and baked, shows an increased affinity for acid dyestuffs. 
Sections 3 and 4 seem to indicate that hydrochloric acid 
only is responsible for the increase in dye affinity due 
to carbonizing with aluminium chloride. 

5. Thorough mechanical treatment such as dusting, re- 
moves all but a small portion of the aluminium com- 
pounds formed in baking. Removal of the residual alumi- 
nium by treatment with hot dilute hydrochloric acid, after 
mechanical treatment, increases the affinity of the wool for 
acid dyestuffs, over and above that caused by carbonizing 
only. 

Carbonized material treated mechanically, then with hy- 
drochloric acid and neutralized with ammonium hydroxide, 
shows the same increase in affinity as if none of the 
aluminium compounds had been removed. 

Carbonized material treated mechanically and further 
with hydrochloric acid shows the largest increase in dye 
affinity; that merely dusted mechanically, the smallest 
increase. 

6. The determination by several methods, of the amount 
of aluminium remaining in the carbonized material after 
mechanical treatments, gave an average volume of ap- 
proximately 0.20% Al. This amount of aluminium should 
have no appreciable effect in dyeing except when dyes 
are used which are particularly sensitive to aluminium. 

7. The drying temperature is very important. Material 
carbonized at low drying temperatures 71° C. (160° F.) 
exhibits a greater increase in affinity for acid dyestuffs, 
than that treated under high drying temperatures 93° C. 
(200° F.). 

In the sulfuric acid process, the reverse is true, low 
drying temperatures 71° C. (160° F.) being desirable. 

8. Relative humidity in the dryer apparently has no 
appreciable effect on the increased dye affinity. 

In the sulfuric acid method a low relative humidity is 
essential to good work. 


9. The larger the amount of material being dried at 
any one time, the greater the increase in affinity for acid 
dyestuffs. 

10. The combined effect of the drying temperature 
plus the amount of material in the dryer at any one 


time, shows a greater increase in dye affinity than either 
alone. 


11. Temperature variations in baking exert only a very 
small effect on the increased affinity for acid dyes, which 
can safely be disregarded in commercial work. 

This also holds true for the sulfuric acid method. 

12. Time variations in baking exert such a small effect 
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on the increased affinity for acid dyestuffs, that they can 
safely be disregarded in commercial work. 

This holds true for the sulfuric acid method as well. 

13. Ways in which resist spots may be formed, are 
given. A brief comparison of the effect of the two 
methods for carbonizing wool, on its dye affinity, is given. 

14. Illustrations are given showing the comparative ef- 
fect of the two methods for carbonizing wool, on its af- 
finity for acid and mordant acid dyes. All support work 
previously done on both methods. 

15. The mechanism of the aluminium chloride process 
for carbonizing wool is discussed. 

A general comparison of the two methods for carboniz- 
ing wool, indicates that the sulfuric acid method is prob- 
ably more severe in its action on the wool than the 
aluminium chloride method. 


The number of opportunities for and the severity of 
resist spots and uneven dyeing are probably greater in the 
sulfuric acid method than in the aluminium chloride 
method. 


Both methods should be kept under constant and strict 
control in order to produce the best results. 

It is hoped that the material presented in this paper 
will offer a means toward a better understanding of the 
aluminium chloride process for carbonizing wool. A 
thorough knowledge and understanding of a particular 
process is the best insurance against faulty results. 
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Epitor’s Note: The following formulas represent Pat- 
ent Blue A and Patent Blue V which are mentioned in 
the text matter of the above report on page (112) 156. 
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Patent Blue V 


ONE HUNDREDTH COUNCIL MEETING 
March 1, 1935 


HE Council held its 100th meeting in the Chemists’ 

Club of New York on Friday, March 1, 1935. Pres- 
ent were President Robert E. Rose, presiding; William 
H. Cady, Vice-President ; William R. Moorhouse, Treas- 
urer; Louis A. Olney, Chairman of the Research Com- 
mittee; Carl Z. Draves, Joseph F. X. Harold, and Henry 
F. Herrmann, Councilors-at-Large; Eugene C. Knaeble 
representing Philadelphia, and Hans Meyer representing 
New York; and Harold C. Chapin, Secretary. 


The minutes of the last meeting were approved as read. 
The Treasurer’s report of February 28, and the Secre- 
tary’s balance sheet of February 27, both attached hereto, 
were accepted. 

The first Friday and Saturday in December were set 
according to custom as the days for the next Annual 
Meeting, to be held in Chattanooga. A letter from Harold 
Schroeder, Chairman of the South Central Section, pre- 
sented attractions of Chattanooga to wives as well as 


members, and suggested business which might be brought 
before the meeting. 


It was voted that for further convenience in use, the 
lists of members in the next Year Book be combined into 
one list, with members other than Active designated by 
symbols. 


Article III of the Constitution was declared amended 
by ballots of 377 Active members for the amendment, to 
28 against. This inserts between paragraphs 1 and 2, the 
paragraph, “The Council may at its discretion elect as 
Active members those, not qualifying under paragraph 1, 
who have had satisfactory training in science.” 


Article VI of the Constitution was declared amended 
by ballots of 342 for, to 57 against, through deletion of 
the sentence, “If, however, a member is elected on or 
after September 1, no dues shall be required for the cur- 
rent year.” 


Each of the following was elected to the class of mem- 
bership specified, as of thirty days from publication of 


Proceedings of the American Association of Textile Chemists and Colorists 





AMERICAN DYESTUFF REPORTER 163 





application, provided that no objection be received before 
that date by the Secretary: 


Active 


Stanley F. Balcerzak 
Harold C. Beard 
Frank F. Beverly 
Ernest Bower 

Percy Brown 

A. S. Cooley 

Milton G. Dimon 

Paul L. Ford 

Karl W. Hartmann 
Charles Thomas Harvey 
James Cannon Hayes 
Stanley G. Hoffman 
Robert Dunn Howerton 
Clifford A. Jeffers 


Julian Lionel Lancaster 


Edgar R. Beigbeder 


Henry A. Carman 
Jules Labarthe 
Richard M. Levy 
Ferris W. Mitchell 
Joseph R. Morton 
Harry C. Niernan 


Donald H. Gunther 


Jayram Damodar Kotecha 


Robert B. Macintyre 
Duncan MacKenzie 
Joseph Francis Newell 
William H. Ogden 
William F. Robertson 
Karl H. Schmatzler 
William Hamlet Scholler 
Clarence A. Seibert 
Lee T. Smith 
Bernard Stark 

J. Stanley Thackrah 
Edwin R. Theis 

Max Thus 

Leslie L. Walmsley 
John W. Wilson 


Junior 


George W. Schladensky 


Associate 


Foster Lewis Pepper 
Clarence Bernard Seal 
John F. Simpson 
Mike Stough 

Alfred T. Taylor 
Erwin G. Walker 


Student 


James Milton Pike 


The following were transferred from other classifica- 


tions to Active: 


Alfred J. Carbone 
Leslie L. Cobb 
Charles F. Dittert 
Elias A. Johnson 
H. H. Morrison 


C. Wilbur Oman 
Frederick E. Otto 
Orrin W. Pineo 
George A. Slowinske 
Ralph B. Smith 


It was voted that the next Council meeting be in Wash- 


ington on Friday, April 12. 


Respectfully submitted, 


Harotp C. CHAPIN, 
Secretary 


Treasurer’s Report—February 28, 1935 
General Fund 


Cash on hand—Jan. 24, 1935 (last report). . 
Jan. 24, 1935, to Feb. 28, 1935: 

Secretary. $1,254.40 
veda tat 8.49 





Receipts 


From H. C. Chapin, 


Interest on Savings.... 


$10,526.18 


———--_ 1,262.89 


$11,789.07 
119 














Expenditures—Jan. 24, 1935, to Feb. 28, 1935 144.84 
Balance——Peb. 28, I9G5 2 o< ccd oksicc ces $11,644.23 
Research Fund 
Cash on hand—Jan. 24, 1935.............. $3,343.32 

Receipts—Jan. 24, 1935, to Feb. 28, 1935: 
From H. C. Chapin, Secretary.. $25.00 
Textile Foundation ............ 2,025.00 
2,050.00 
$5,393.32 
Expenditures—Jan. 24, 1935, to Feb. 28, 1935 1,244.44 
LL Le SS rr $4,148.88 


Balance in Bank—February 28, 1935 
General Fund $11,644.23 
Research Fund 4,148.88 


First National Bank of Boston—Time Deposit 
IID Stearn ace gina oS ak sale kw 0's 


First National Bank—Checking Account.... 10,793.11 


Cash on hand—Nov. 1, 1934.............. 
Total Receipts—Nov. 1, 1934, to Feb. 28, 
1935. 
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$15,793.11 


$5,000.00 








$15,793.11 


$8,636.22 


Secretary’s Balance Sheet, February 27, 1935 









March 25, 


General Fund— 
From Secretary 


.. $7,100.32 


Interest on Savings 38.93 $7,139.25 
Research Fund— 
From Secretary .. $1,299.00 
From Textile 
Foundation 4,050.00 $5,349.00 12,488.25 


$21,124.47 
Total Expenditures—Nov. 1, 1934, to Feb. 28, 
1935: 
eS eS rr 
Research Fund 


$2,634.65 
2,696.71 


5,331.36 














Cash on hand—Feb. 28, 1935.............. $15,793.11 
Respectfully submitted, 


W. R. Moorwovwse, 
Treasurer 





CALENDAR OF COMING EVENTS 


Meeting, New York Section, Chemists Club, 
New York City, March 29, 1935 
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Spring Meeting, Piedmont Section, Poinsett 
Hotel, Greenville, S. C., May 4, 1935. 


























Applica- Dues, Regular Dues, Extra Dues, Miscel- Check Tax Totals, 
tions & Re-instate. Sustaining & Corporate laneous & Collect Net 
i a Rea Contributions harges oa 
Received by Secretary, Nov. 1, 1934, to Jan. 

ASRS Are oa a rere eon $402.50 $4,365.00 $220.00 $1,550.00 $814.27 $1.30 $7,350.47 
Received by Secretary, Jan. 23, 1935, to Feb. 

I RI a a a 237.50 765.00 5.00 25.00 79.50* 42 1,111.58 
Total receipts from Nov. 1, 1934, to Feb. 27, 

Rota Maer Noe are Tae ale ONS y 4 ceva o's 640.00 5,130.00 225.00 1,575.00 893.77 1.72 8,462.05 
Transmitted to Treasurer .................. 485.00 4,857.50 225.00 1,575.00 843.01 1.72 7,983.79 
Leaving to order of Secretary in Appleton 

EN A RI 2 gk o iswn ie Sra bk wa ue 155.00 272.50 50.76 478.26 
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Annual Meeting, registration 


Knitted tubing 
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Silk Standards 
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THE TEXTILE PROCESSING SHOW 
INCE our editorial of February 25th was published we 
have received numerous replies regarding the idea ad- 
vanced therein. Some of these replies have been definitely 
in favor of a textile processing show, some have been 
just as definitely opposed to the proposition and others 
are in favor of further discussion before giving a definite 
opinion one way or another. 
further discussion. 


We also should like to see 
We are publishing a few of the re- 
plies which have been received to date and more will fol- 


low in subsequent issues. There are many, however, who 


have given us no indication whatsoever as to their feelings 


in the matter. To those we suggest that they again read 


our editorial of February 25th and write us concerning 


their reactions. It is only by recording the viewpoints of 


a large number of people that we can come to any reason- 
able conclusion as regards the feasability of the proposed 
show. We present the following letters as being indica- 
tive of various reactions to the proposal. If you agree 
or disagree with any of the ideas brought forward in these 
letters we shall appreciate it if you will write us and so 
record your impressions. 

We shall comment further on the following letters in 
our next issue as well as publish other letters received. If 
you wish to write but do not desire to have your name 
published, kindly indicate this fact. 


AMERICAN DYESTUFF REPORTER 
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COMMUNICATIONS RE PROCESSING SHOW 
Editor, 

American Dyestuff Reporter, 

Dear Sir: 

After observing very carefully your editorial, entitled 
“A Textile Processing Show,” it is my opinion that the 
subject possesses a number of interesting advantages, 
which are potentially offset by some disadvantages. 

Manufacturers of textile processing materials are nearly 
always represented at the various sectional meetings of the 
A. A. T. C. C. and certainly a majority of them attend the 
annual meetings. In attempting to hold an exhibition of 
processing materials at the annual meetings, some consid- 
eration should be given to, first of all, the expense involved 
for display booths, display samples, etc. 

Dyestuff manufacturers, in the main, are in a position 
to show displays that are more appealing to the eye than 
those of the processing materials manufacturers. But it 
would seem to me that if the dyestuff manufacturers are 
substantially represented in exhibitions of this kind, then 
a majority of the manufacturers of processing materials 
would gladly exhibit their merchandise. 

Today, passing as we are through a period of highly 
developed specialties for the industry, the processing ma- 
terials manufacturers have a vital message to convey to 
the textile manufacturers. Exhibitions, therefore, with 
complete explanations of the products should prove of 
real interest to the very many chemists, superintendents, 
finishers and dyers who are members of the A. A. T. C. C. 

I, for one, would be in favor of following up your sug- 
gestion more extensively to get the views of the other 
similar manufacturers in different sections of the country. 
My opinion, of course, is expressed, based on my own 
experience in the industry, and I would not be at all sur- 
prised to hear similar sentiments expressed by the con- 
temporaries of our company. 

Very truly yours, 

SAMUEL G. SLAVIN. 

L. Sonnenborn Sons, Inc. 


Editor, 
American Dyestuff Reporter, 
Dear Sir: 

Our experience has been that these exhibitions are of 
doubtful value to the exhibitors considering their cost, 
and can see no real reason for an additional exhibition 
since there are already in existence provisions for two 
such exhibitions, the one at Greenville and the Phila- 
delphia show. 

Naturally, however, we would probably consider tak- 
ing space in such a show providing it was considered to 
be of sufficient importance and size to warrant the ex- 
pense. We would be very much opposed, however, to 
making this a profit paying proposition unless such 
profits were to be divided up among the exhibitors. 

We personally feel that any exhibitions should be con- 
trolled solely by the exhibitors and the cost of these 
exhibits to be pro-rated among the different exhibitors. 
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In other words, it should be a cooperative affair and we 
can see no reason why an association should expect to 
make a profit from a thing of this sort. An exhibit 
serves as an attraction to make any of the meetings of 
an association more attractive and in that way the as- 
sociation benefits by having a greater attendance of their 
members. The exhibitors, of course, should profit by 
bringing their products to the attention of those who visit 
the show. The advantages should be equal and there is 
no reason why an exhibitor should pay a profit to any as- 
sociation for this privilege. 
Very truly yours, 
Manufacturer of Textile Dyeing 

and Finishing Machinery. 
Editor’s Note—In connection with the above it is to be 
understood that the idea of a textile processing show 
was not originated within the A.A.T.C.C. nor has it 
made any claim on profits to be derived from the pro- 
posed exhibition. The proposal advanced above may meet 


with the approval of many prospective exhibitors. Let 
us know please. 


Editor, 
American Dyestuff Reporter, 
Dear Sir: 

In regard to the editorial in the Feb. 25th issue of the 
American Dyestuff Reporter, entitled “A Textile Proc- 
essing Show,” kindly note that there seem to be many 
obstacles to the co-operation of our Association with the 
promoters of this and similar exhibitions. The A.A.T. 
C.C. cannot sponsor any exhibition without involving it- 
self in the endorsement of various articles shown and it 
goes without argument that we are not equipped to take 
any such steps nor is it within the scope of our Associa- 
tion to play an active part in the merchandising of mate- 
rials and equipment used by the textile industry. 

On the surface it sounds very nice that our Associa- 
tion shall co-operate in the promotion of such and such 
an exhibition, but, once having made a beginning, there 
can be no logical end to such an affiliation. More than 
likely exhibitors in a sponsored show would describe their 
wares subsequently as being endorsed by the A.A.T.C.C. 
or in some way involve us in their sales plans. There is 
also the likelihood that many requests for our co-opera- 
tion and sponsorship would come from the promoters of 
regional exhibitions. In fairness to all, we could not limit 
our co-operation. 

Considering it purely and simply from the practical 
angle, one must not overlook the fact that any active co- 
operation of the sort under discussion would entail con- 
siderable work if it is done conscientiously. The officers, 
members of the Council and members of the Research 
Committee, could not possibly assume this burden. To 
permit a regional exhibition to be actively sponsored by 
one of our sections located in the same territory would 
invite a great many complications, of which the assump- 
tion, by a purely local body, of discretion over matters 


March 12th, 1935. 
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which should be the prerogative of the whole Associa- 
tion might not be the least. 

To the writer it seems that the strength of the Asso- 
ciation is in its aloofness from commercial matters and 
in the concentration of its facilities toward the promo- 
tion of research and an exchange of knowledge which will 
further the personal interests of its membership and at 
the same time increase its value as an Association to the 
industry. Sincerely yours, 

H. F. HERRMANN, 

Councilor, A.A.T.C.C. 


Editor, 
American Dyestuff Reporter, 
Dear Sir: 

We see in the last issue of the Reporter the very in- 
teresting editorial concerning a proposed Textile Proc- 
essing Show in connection with the annual Meeting of 
our A.A.T.C.C. 

It seems to us that this would be a splendid plan. If 
the manufacturers of textile processing machinery and 
materials are willing to co-operate—as we feel sure they 
will—we believe the interest and the attendance on the 
part of the buyers will be increased to more than justify 
any expense of the Show. 

The meeting of our S. E. Section in Columbus last 
Saturday was the best attended and most enthusiastic of 
any of our meetings thus far. We are looking forward 
to the National Meeting in Chattanooga next December 
and hope that the Textile Processing Show will be an 
added attraction. Very truly yours, 

Rost. H. Harris, 
Superintendent of Dyeing, 
Spalding Knitting Mills. 


Editor, 
American Dyestuff Reporter, 


Dear Sir: 


Our reaction to this is not favorable as far as we our- 
selves are concerned. We feel that this proposed show 
conflicts with, and duplicates to some extent, the textile 
shows held alternately in Greenville, South Carolina and 
Boston, Mass. every other year. 

The amount of expense incurred by the manufactu- 
rers of machinery in preparing for these shows is quite 
considerable, and we doubt the wisdom of yearly show- 
ing equipment which is not put out on a basis of yearly 
models. We don’t believe that the comparison with the 
Knitting Arts is analogous. 

We would like to see the results of a discussion of this 
point, as we have an open mind and are willing to be 
convinced if there seems to be any good reason for the 
show being held. Vienr tebe youre: 
J. E. Butrerwortu, Vice-President, 
H. W. Butterworth & Sons Companv. 
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Editor, 


American Dyestuff Reporter, 
Dear Sir: 


I am heartily in favor of your editorial “A Textile 
Processing Show” as printed in the February 25th, 1935 
issue of the American Dyestuff Reporter. 

I believe that with the full cooperation of every one 
interested in this branch of textile work, such a show 
would undoubtedly be successful. 


Very truly yours, 


L. S. Zisman, 
Chief Chemist and Dyer, 
Gotham Silk Hosiery Co., Inc. 


@ COMMUNICATION RE COLOR CURVES 
AMERICAN DyeEsTUFF REPORTER 
Dear Sirs: 

The enclosed sketch showing a form or variation of 
the well known optical trichromatic sensitivity curves for 
different kinds of light is presented herewith partly to 
challenge criticism and partly to serve as a useful mem- 
orandum covering a very large number of facts with fair 
accuracy. It is based on the thought that the so-called 
red curve and so-called green curve balance both in the 
yellow part of the spectrum and in the blue part so as to 
show neither effect at these two points. To produce the 
diagram the usual red curve was fortified by borrowing 
an estimated amount from the violet, leaving blue, and 
adjusting its area roughly to suit this borrowing. Both 
results follow from the one loan. As a memorandum it 


can be said that red or green shows in the spectrum 
where the red and green curves take turns dominating 
Blue and yellow show where the blue is re- 


each other. 
















































































Fig. 1—Drawing of Optical Trichromatic Sensitivity Curves. Showing red 
Curve amended by adding one-fifth of violet and then reduced by same 
Proportion (6/5 to 5/5) to original area. In this manner a fair amount of 
red is assigned to the violet and the red and green curves made to balance 
at the blue and yellow points of the spectrum. 
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spectively dominant or deficient over and under appar- 
ently the “red curve.” 

Interestingly enough the distribution of so-called visibil- 
ity or brightness is represented well not only by the dis- 
tribution of the “red” and “green” curves taken together 
as a sum; but taking these two as not being entirely con- 
stant in relative importance for sundry observers and cir- 
cumstances, the fluctuations found in brightness distribu- 
tion correspond interestingly with the idea that the “red” 
factor is comparatively less effective in low lighting. In 
a changing light in a spectroscope it is easy for me to 
fancy that this last-named brightness factor is separately 
visible including even the dent in the curve near the blue. 

Although a diagram of this sort may portray the rel- 
ative distribution of causes of the eye’s sensitivity in 
various kinds of light it is more difficult to tell how the 
effects will come out, because when there is enough light 
to cause a marked effect, a considerable change (increase 
of cause) seems to do little more in effecting stronger 


BLUE 
GREEN 
REVERSE 


0.4 0.5 0.6x1 

Fig. 2—As near as estimate as can easily be made of the final out- 
come of revision, including revision of the green. 
sensations, so that some real differences scarcely show in 
a strong light. However the figure as explained in prior 
paragraphs shows what may be expected from fully dark- 
ening the blue half of the figure by use of a yellow sub- 
stance such as a chromate pigment or yellow dye, and how 
a strong crimson comes by obscuring a very wide green 
region. 

Just how far students of the spectroscope, algebra, 
color-blindness, and optical gymnastics have arrived with 
studies of this sort I do not just exactly know, but in any 
event it seems suitable to present the above point of view 
at about this time. It seems fully as important to get 
these curves purified and untangled as it is to mark the 
true cardinal points on a map that is otherwise good but 
needs a meridian mark. 

Yours truly, 
Wa tter C. DURFEE. 


@ GENERAL RELEASES 


General Dyestuff Corp. announces release of circulars 
on the following new products. 
on request. 

Wool Blue G N Extra—a new acid color brought out 
by the I.G. which, when dyed from a Glauber’s salt-acetic 
acid bath, is said to produce bright greenish blue shades 
of good fastness to washing, water, salt water and pers- 
piration; the fastness to light is only moderate. 


Copies may be obtained 


It is 
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said to exhaust well from a neutral bath and is recom- 
mended by the distributors for brightening the wool in 
union dyeing. It is further stated that this product has 
good affinity for pure and tin-weighted silk and will pro- 
duce uniform shades on silk-woolen mixed goods. 

Rapidogen Yellow I 3 G and Rapidogen Scarlet I L— 
the former is said to represent the brightest and green- 
est yellow of this class which possesses excellent fastness 
to light. The latter is said to be brighter and yellower 
than the Rapidogen Scarlet R and also faster to light. 

Fastusol Brown L 3 R A—a direct dyestuff said to be 
of very good fastness to light and which is also claimed 
to possess excellent fastness to acid and alkali; it leaves 
acetate silk white and stains real silk slightly from a neu- 
tral bath. 

Indanthrene Yellow 6 G D Suprafix Dbl—said to be 
the brightest and greenest available vat printing yellow 
which surpasses Algol Yellow G C A in fastness to light. 

Rapidogen Bordeaux I B—which produces a deep, 
bluish bordeaux shade said to be of very good fastness to 
light and washing and good fastness to chlorine. 


@ GLOVE COLOR CARD 


A glove color card will be issued for each Spring and 
Fall season by the Textile Color Card Association, it 
was unanimously decided at a meeting of the color or- 
ganization’s members in the glove industry. 


Margaret Hayden Rorke, managing director, who pre- 
sided at the meeting held at the Association’s headquar- 
ters, 200 Madison Avenue, stressed the need of close co- 
operation between the glove industry and other fashion 
trades in the matter of color coordination. 

It was the consensus of opinion of all manufacturers 
present that the issuance of a color card for gloves well 
in advance of each Spring and Fall season would be of 
great benefit to the industry. By this means, it was 
pointed out, uncertainty as to dominant color trends would 
be eliminated and a closer tie-up would be effected be- 
tween glove, shoe and bag and costume colors. 

As it was deemed advisable to put this plan into op- 
eration at once, a meeting for the selection of high style 
glove colors for Fall was held on Monday, March 18th, 
at 2 P.M. at the offices of the Association. 


TECHNICAL NOTES 


(Continued from page 140) 


Orange Sulfur Dyestuffs 


German Patent No. 472.357 (26/I1/’29)—I. G. 
Farben-Ind. A.-G.—Genuine orange sulfur dyestuffs are 
rare. The present procedure produces dyestuffs which 
give really clear, rich oranges, by heating 2-nitro- or 
2-amino-4-acettoluide with sulfur, in the presence of two 
or more molecules of benzidine. The dyeings from the 
products are very fast toward boiling. 
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Orange Vat Dyestuffs 

German Patent No. 470,947 (31/1/’29) (addition to 
G. P. No. 458,598 of 8/X1/’25)—L. Cassella and Co.— 

The procedure of the original patent is altered in this 
case by allowing halogens, chlorine or bromine, to act 
upon anthranthrene in the absence of solvents or suspen- 
sion media, at the ordinary temperature, or at least below 
100° C. The use of halogen carriers, if desired, is also 
protected. 

The products are not new, but are the same as obtained 
in the original patent. This present one is only an im- 
provement in the method, the products being obtained 
more easily. 

Two examples are given, the chlorinated product being 
identical with the products of examples 1, 2, and 5, and 
the brominated product the same as that of example 
3, in the original patent. 


Fast Dyeings on Vegetable Fibers 
(Naphthol AS Series) 

German Patent No. 475,553 (27/1V/’29) (addition to 
G. P. No. 467,545 of 8/V1/’24)—I. G. Farben-Ind. A-G. 
—The original patent protects the use, in Naphthol AS 
dyeings, of such bases, as first components, as are sub- 
stituted in the 2-5-positions relative to the amino group, 
of which substituents one at least must be halogen. The 
present extension of this claim specifies as first com- 
ponents 2-5-substituted amines, one of which substituting 
groups is a sulfone or ketone group, the other radical 
forming the sulfone or ketone being an alkyl, aryl, or 
aralkyl residue, or an alkyl-, aryl-, or aralkyl-amino group. 
Compounds of this type which are excepted by name 
are alkyl-, aryl-, or aralkyl-amines of the alkoxy-, aryl- 
oxy-, or aralkyl-oxy-meta-aminobenzoic acids. 

An example (employing a diazo-solution of 2-amino- 
tolyl-4-phenyl sulfone or 4-chlor-3-amino-benzanilide, neu- 
tralized with chalk, as first components, and 2-hydroxy- 
3-naphthoic beta-naphthalide as second), and a table of 
other possibilities, are added. 


Yellow Sulfur Dyestuffs 


German Patent No. 472,358 (26/II/’29)—I. G. 
Farben-Ind. A.-G.—Much like the preceding (G. P. No. 
472,357). The procedure consists in heating 3-nitro- or 
3-amino-4-acettoluide, or its imidazol, with sulfur in the 
presence of two or more molecules of benzidine. 

The tones which the products produce when dyed are 
clear, greenish yellow, of very good fastness toward 
boiling. 
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Rules under which this department of the REPORTER is 
conducted are as follows: 

1. Anyone who has a technical problem on which he 
would like advice may submit it to the Reporter and it will 
be published in the first available issue. 

2. Any reader who feels that he has a solution of the 
problem may forward his reply to us and if we feel that the 
reply is suitable it will be published in a succeeding issue. 


3. For each such reply published the Reporter will pay a 
minimum of $2. 


4. In case there is more than one answer to the same 






Answers 


21—We are experiencing some difficulty in detect- 
ing and determining any amount of supposedly pres- 
ent compounds of Avirols, Gardinol and Neomerpin 
AS, in scouring, finishing, and delustering agents. 


We have found some of these new products rec- 
ommended for the above purposes to have present in 
them; chlorides, soda ash, and starches. 


Please describe a method by which one can detect 
and if possible determine quantitatively their pres- 
ence, in such as finishing, scouring and delustering 
agents, 

I believe that this question may also be of some in- 
terest to many of our chemist readers—B. U. 


Answer—The questioner is referred to the article 
“The Quantitative Estimation of Gardinol and Bril- 
liant Avirol,” p. 137, this issue. 


22—I should be pleased to have some of the readers 
of the Dyestuff Reporter furnish a list of dyes satis- 
factory for use in transparent lacquers which are rea- 
sonably fast to light and as nearly permanent as 
possible. 

I have understood that water glass is sometimes 
used for fixing dyestuffs upon wood surfaces, 


If anyone has had experience along the lines men- 
tioned above I should be pleased to hear whether such 
a process is satisfactory or not. Also, whether it gives 
a clear transparent coating of sufficient depth to cor- 
respond with a lacquer.—K. J. L. 

Answer—There are limitations to the list of colors 
soluble in the usual lacquer solvents. If the lacquer 
stands alcohol, the following colors will be found 
satisfactory : 


Alizarine Rubinol base Colour Index 1091 
Alizarine Sky Blue base Colour Index 1088 
Alizarine Cyanine Green base Colour Index 1078 
Antraquinone Iris base Colour Index 1073 


However, if the lacquer be made from Cellosolve, 
using no other solvents for the cellulose nitrate (or 
acetate) a great many other colors may be employed, 
using the Cellosolve as a solvent for the dyestuff: 
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question, the one covering the subject in the most complete 
and authentic manner will be published, or if two answers 
are sufficiently different both will be published. If two an- 
swers are considered equally good, the one first received will 
be given priority. 

5. The Reporter will assume no responsibility whatsoever 
for the accuracy of the answers submitted—it is simply 
offering a vehicle for the public expression of its readers’ 
opinions. 

6. Both the questioner and answerer must send in his 
complete name and address. When requested we will publish 
only the initials or other identifying insignia. 


Cloth Fast Yellow G Ciba 

Cloth Fast Red 2B Ciba 

Superanol Brilliant Red 3 B General Dyestuff 
Wool Fast Blue G L C. 1. 633 


Supramine Brown R 
Supramine Red B 
Supramine Bordeaux B 
Pontacyl Fast Blue I B 
Benzo Fast Heliotrope 
Palatine Fast Black 


General Dyestuff 
General Dyestuff 
General Dyestuff 
DuPont 
Cc. 1. 333 
General Dyestuff 


All of the above are fast to light. 


If it is desired to coat wood with colors, the col- 
ors listed above may be dissolved in Cellosolve and 
this solution mixed with turpentine. Such a stain is 
not waterproof but the stain may be covered with 
shellac or varnish to make it waterproof.—Ch. E. 


23—I understand that Phenol is used in the process 
of Flock Printing. If this is the case, I would be in- 
terested in knowing just how it is used, particularly 
as to the quantities involved and the conditions under 
which the operation is conducted.—S. W. T. 

Answer—Phenol may be used in flock printing by 
employing it as a solvent for cellulose acetate. 

10 Ibs. cellulose acetate 
1 pint diacetone alcohol 
3 gallons phenol 100% 
7 gallons alcohol 


The above is allowed to soak with occasional agita- 
tion until dissolved and then strained, 


For every eight gallons of the cellulose acetate so- 
lution add, before use, 4 pounds of sodium bisulfite 
dissolved in 1 gallon of formaldehyde. 

The flocking solution may be applied without fur- 
ther addition and the flock powdered on while still 
wet or the flocking solution may be used with metal- 
lic bronzes to produce raised effects. In this case 
about 15% gold or aluminum bronze is incorporated 
with the flocking solution before printing. 

The flock printing machine consists of an endless 
band of copper cut out, like a stencil, with the design 
to be printed. The color is applied from the inside of 
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the band; the material on the outside of the band ob- 
tains the paste through the cut-outs. 


An objection to phenol is its harmful effect on the 
skin and also the fact that cellulose acetate solutions 
are difficult to plasticize—Ch.E. 


New Questions 


26—I am interested in obtaining information con- 
cerning the composition of finishing compounds as 
applied to silk and rayon piece goods. Also methods 
for the laboratory analysis of such finishing com- 


pounds.—S. A. 


27—Is there any satisfactory method for detecting 
the presence of Sulfur Black on a dark blue dyed 
fabric when a small amount of Sulfur Black has been 
added to the Sulfur Blue to deepen the shade ?— 
P. B. M. 


BOOK REVIEW 


The Law of Patents for Chemists (Second Edi- 
tion). Joseph Rossman, Ph.D., 378 pages. Published 
by The Williams and Wilkins Co. 1934. 
Price, $4.50. 


December, 


Undergraduate courses in chemistry in most institutions 
can allow no time for teaching patent law, and the same 
As a 
result most chemists are, sooner or later, confronted with 


usually applies to post-graduate courses as well. 


some problem involving patent law, with inadequate 
knowledge to cope with the situation. To such, this book 
will prove a valuable asset, and it should constitute a part 
of every chemical library. It is intended both for study 
to familiarize the reader with the essentials of patent law, 
and for ready reference to guide the inventor in practical 
matters pertaining to his protection. 


In this second edition which was found necessary within 
two years of the publication of the first, the entire read- 
ing matter has been revised and brought up-to-date in 
all matters regarding the present procedure and practice 
in the Patent Office. Many valuable additions have .been 
made, among which might be mentioned, an entirely new 
chapter on special chemical patent problems, many new de- 
cisions, and the section on relations between employers 
and employees has been greatly enlarged. 

The following outline will give a comprehensive idea 


of the contents of the book: 


Part I. Introduction: Why the Chemist Should Know 
Patent Law; The Chemist as Inventor; What Are Pat- 
ents Worth to Chemists; To Patent or to Keep Secret. 
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Part II. Essential Patent Law Principles: When to 
Apply for Patent; Publication of Results; What Is a 
Chemical Patent; Examples of Chemical Patents; What 
Is Invention; Novelty and Utility. 


Part. ITT. 
The Patent Application; The Claims; Prosecuting the 


Obtaining the Patent: Preliminary Steps; 


Patent Application; Special Chemical Patent Problems; 
Interferences ; Correcting the Patent. 


Part IV. Rights Under Patents: Essentials of a Valid 
Patent; Patent Rights; Enforcement of Patent Rights. 


Part V. General; Miscellaneous Information ; Glossary, 


From the book the chemist may find out what to do 
when he makes an invention, how he can legally safe- 
guard his rights, and what procedure to follow in pre- 
paring and filing an application, and how patents are 
secured and finally enforced.—L. A. O. 


CLASSIFIED 


The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion. 


POSITION WANTED—Chemical Engineer, age 36, 
married, 10 years’ practical experience, laboratory work; 
silk weighting; dyeing and finishing; desires connection 
with reliable concern. Thorough knowledge of cost find- 


Write Box No. 851, 


ing organization and plant layout. 
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American Dyestuff Reporter, 440 Fourth Ave., New g 


York, N. Y. 


WANTED—To buy large copper or Monel tank or 


heater. Size, 5,000 to 10,000 gallons. Also brass or 
copper piping up to 6” diameter. 


field Ave., Jersey City, N. J. 


WANTED—Experienced Dyer wanted by southern ~ 
plant. 


sulfurs, napthols and vats. 


including age, experience, references and salary wanted. 


Give complete information 7 


J. Jacobson, 807 Gar- i 


Must have had experience on heavy goods with a 


Write Box No. 852, American Dyestuff Reporter 4407 


Fourth Ave., New York, N. Y. 
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